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$%5(9,$7,216

 $'1$FLGH'pVR[\ULERQXFOpLTXH
 $'1F$FLGH'pVR[\ULERQXFOpLTXH&RPSOpPHQWDLUH
 $'3$GpQRVLQH'LSKRVSKDWH
 $,3$PLQRLPLQRSURSqQH
 $1.$QN\ULQH
 $51$FLGH5LERQXFOpRWLGLTXH
 $51P$FLGH5LERQXFOpRWLGLTXHPHVVDJHU
 $3$FWLYDWRU3URWHLQ
 $3$FWLYDWRU3URWHLQ
 $70$WD[LD7HOHQJLHFWDVLD0XWDWHG
 $73$GpQRVLQH7ULSKRVSKDWH
 $75$70DQWL5DGUHODWHGSURWHLQNLQDVH

%
 %FO%FHOOO\PSKRPD
 %(5([FLVLRQGH%DVHV
 %(7%URPXUHG¶pWKLGLXP
 %5&$%UHDVW&DQFHU
 %5$3%5&$DVVRFLDWHG3URWHLQ
 %6$$OEXPLQH6pULTXH%RYLQH

&
 &D&DOFLXP
 &D&O&KORUXUHGHFDOFLXP
 &%3SF5(%%LQGLQJ3URWHLQS
 &&'1&\FOLQH'
 &'&OXVWHU'LIIHUHQFLDWLRQ
 &'.&\FOLQ'HSHQGHQW.LQDVH
 &GW&\WROHWKDOGLVWHQGLQJWR[LQV
 &(%3&$$7(QKDQFHU%LQGLQJ3URWHLQ
 &+&&DUFLQRPHVKpSDWRFHOOXODLUHV
 &+(.&KHFNSRLQWKRPRORJ
 &K,3,PPXQRSUHFLSLWDWLRQVXUFKURPDWLQH
 &,$3&HOOXODU,QKLELWRURI$SRSWRVLV
 &.,,&DVHLQ.LQDVH,,
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 &.&\WRNpUDWLQH
 &5(%F$035HVSRQVH(OHPHQW%LQGLQJ
 &50([SRUWLQHRX&KURPRVRPH5HJLRQ0DLQWHQDQFH
 &6$&RFDLQH6\QGURPH$
 &6&&HOOXOHV6RXFKHV&DQFpUHXVHV
 &61&HOOXOHV6RXFKHV1RUPDOHV
 &X&XLYUH
 &XO$&XOOLQH$


'

 '$3,¶¶'LDPLGLQR3KpQ\O,QGROH
 G$73'pVR[\DGpQRVLQH7ULSKRVSKDWH
 '&$)''%DQG&XO$$VVRFLDWHG)DFWRUV
 G&73'pVR[\F\WLGLQH7ULSKRVSKDWH
 ''%'DPDJHG'1$%LQGLQJ
 ''%'DPDJHG'1$%LQGLQJ
 ''%3'DPDJHG'1$%LQGLQJ3URWHLQ
 G*73'pVR[\JXDQLGLQH7ULSKRVSKDWH
 '+)5'LK\GURIRODWH5pGXFWDVH
 '062'LPpWK\OVXOIR[LGH
 G173'pR[\QXFOpRWLGHV7ULSKRVSKDWHV
 '3%67DPSRQSKRVSKDWHVDOLQ
 '77'LWKLRWKUpLWKLRO
 G773'pVR[\WKLPLGLQH7ULSKRVSKDWH


(

 (¯VWUDGLRO
 ()()WUDQVFULSWLRQ)DFWRU
 ($2(VSqFHV$FWLYHVGHO¶2[\JqQH
 ('7$(WK\OqQH'LDPLQH7pWUDFpWLTXH
 (*)(SLGHUPDO*URZWK)DFWRU
 (*)5(SLGHUPDO*URZWK)DFWRU5HFHSWRU
 (55pFHSWHXUDX[°VWURJqQHV
 (5((VWURJHQ5HVSRQVH(OHPHQW
 (5.([WUDFHOOXODU5HJXODWHG.LQDVHV
 (WV(WZHQW\VL[
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)

 )$'')DV$VVRFLDWHGSURWHLQZLWK'HDWK'RPDLQ
 )$.)RFDO$GKHVLRQ.LQDVH


*
 *%3UDV*$36+%LQGLQJ3URWHLQ
 **1(5*OREDO*HQRPHUHSDLU


+

 +2(DX
 +23HUR[\GHG¶K\GURJqQH
 +&O$FLGH&KORUK\GULTXH
 +(5+XPDQ(SLGHUPDOJURZWKIDFWRU5HFHSWRU
 +(5QHX+XPDQ(SLGHUPDOJURZWKIDFWRU
 +*)+HSDWRF\WH*URZWK)DFWRU
 +*)6)+HSDWRF\WH*URZWK)DFWRU6FDWWHU)DFWRU
 +,)+\SR[LD,QGXFWLEOH)DFWRU
 +VS+HDWVKRFNSURWHLQ


,-

 ,$3,QKLELWLQJ$SRSWRVLV3URWHLQ
 ,&$0,QWHU&HOOXODU$GKHVLRQ0ROHFXOH
 ,*),QVXOLQOLNH*URZWK)DFWRU
 ,*)5,QVXOLQOLNH*URZWK)DFWRU5HFHSWRU
 ,*)%3,QVXOLQOLNH*URZWK)DFWRU%LQGLQJ3URWHLQ
 ,ț%Į,QKLELWRU\NDSSD%DOSKD
 ,..,ț%NLQDVHLQKLELWRU
 ,/,QWHUOHXNLQH


./
 .&O&KORUXUHGHSRWDVVLXP
 N'D.LOR'DOWRQ
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 .L.LQDVHLQKLELWRU
 /%/\VRJHQ\%URWK
 /36/LSRSRO\VDFFKDULGHV
 /XF/XFLIHUDVH
 /=/HX]LQH=LSSHU


0

 0$3.0LWRJHQ$FWLYDWHG3URWHLQ.LQDVH
 0'$0DORQGLDOGpK\GH
 0'00XULQH'RXEOH0LQXWH
 0'50XOWL'UXJ5HVLVWDQFH
 0(70HVHQFK\PDO(SLWKHOLDO7UDQVLWLRQIDFWRU
 0J&O&KORUXUHGHPDJQHVLXP
 0L51$0LFUR51$
 0..0$3.LQDVH.LQDVH
 0030pWDOORSURWpDVHPDWULFLHOOH
 02,0XOWLSOLFLW\RILQIHFWLRQ
 08&0XFLQH


12

 1D&O1DFpW\O/&\VWpLQH
 1D2++\GUR[\GHGHVRGLXP
 1(021)ț%(VVHQWLDO0RGXODWRU
 1(51XFOHRWLGH([FLVLRQ5HSDLU
 1)1XFOHDU)DFWRU
 1)ț%1XFOHDU)DFWRUNDSSD%
 1,.1)ț%,QGXFHG.LQDVH
 1ț5)1)ț%5HSUHVVLQJ)DFWRU
 1/66LJQDOGH/RFDOLVDWLRQ1XFOpDLUH
 15*1HXUHJXOLQH
 22[\JqQHVLQJXOHW


3

 3$)3DUDIRUPDOGHK\GH
 3$,3ODVPLQRJHQ$FWLYDWRU,QKLELWRU
 3$533RO\$'35LERVH3RO\PHUDVH
 3E3DLUHGHEDVHV
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

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

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 3&1$3UROLIHUDWLQJ&HOO$QWLJHQ
 3&55pDFWLRQGHSRO\PpULVDWLRQHQFKDLQH
 3'*)3ODWHOHW'HULYHG*URZWK)DFWRU
 S*3*O\FRSURWpLQH3
 3,&&RFNWDLOG¶LQKLELWHXUVGHSURWpDVHV
 3,33&1$,QWHUDFWLQJ3HSWLGH
 3,.3KRVSKDWLG\O,QRVLWRO.LQDVH
 3.&3URWpLQH.LQDVH&
 30$3KRUERO0\ULVWDWH$FpWDWH
 306)3KpQ\OPpWK\OVXOIRQ\OIOXRULGH
 355pFHSWHXUjOD3URJHVWpURQH
 35%3URWpLQHGX5pWLQREODVWRPH
 37(13KRVSKDWDVHDQG7(1VLQKRPRORJ
 39')3RO\YLQ\OGLIOXRULGH


567

 5+'5HO+RPRORJ\'RPDLQ
 5,35HFHSWRU,QWHUDFWLQJ3URWHLQ
 53$)DFWHXUGH5pSOLFDWLRQ$
 573&57UDQVFULSWLRQLQYHUVH3&5
 6%56FDUII%ORRP5LFKDUGVRQ
 6')6WURPDFHOO'HULYHG)DFWRU
 6'66RGLXPGRGpF\OVXOIDWH
 VL51$6PDOOLQWHUIHULQJ51$
 60$6PRRWK0XVFOH$FWLQ
 62'0Q6XSHUR[LGH'LVPXWDVHj0DQJDQqVH
 6S6SHFLILFLW\SURWHLQ
 65'6LJQDO5HVSRQVH'RPDLQ
 67.6HULQH7KUpRQLQH.LQDVH
 69)6pUXPGH9HDX)°WDO
 7$'7UDQVDFWLYDWLRQ'RPDLQ
 7$.7UDQVIRUPLQJJURZWKIDFWRUȕ$FWLYDWHG.LQDVH
 7%(7ULV%RUDWH('7$
 7%67ULV%RUDWH6RGLXP
 7&1(57UDQVFULSWLRQ&RXSOHGUHSDLU
 7(07UDQVLWLRQ(SLWKpOLR0pVHQFK\PDWHXVH
 7*)7UDQVIRUPLQJ*URZWK)DFWRU
 7+67UDLWHPHQWV+RUPRQDX[6XEVWLWXWLIV
 7,030HWDOORSHSWLGDVH,QKLELWRU
 71)7XPRU1HFURVLV)DFWRU
 737XPRU3URWHLQ





























 - 6 - 
 75$''71)5HFHSWRUW\SH$VVRFLDWHG'HDWK'RPDLQ


89:;=

 X3$8URNLQDVHW\SH3ODVPLQRJHQ$FWLYDWRU
 85/8QLWp5HODWLYHGH/XPLqUH
 898OWUDYLROHWV
 9&$09DVFXODU&HOO$GKHVLRQ0ROHFXOH
 9(*)9DVFXODU(QGRWKHOLDO*URZWK)DFWRU
 ;3;HURGHUPD3LJPHQWRVXP
 :'7U\SWRSKDQHDFLGHDVSDUWLTXHGLSHSWLGH
 =(%=LQFILQJHU(ER[ELQGLQJKRPHRER[






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,1752'8&7,21

 $ O¶KHXUH DFWXHOOH OH FDQFHU GX VHLQ UHVWH OD SDWKRORJLH OD SOXV IUpTXHQWH DYHF SOXV
G¶XQPLOOLRQ GH QRXYHDX[ FDV HW HQYLURQ  GpFqV HQUHJLVWUpV GDQV OHPRQGH HW FHFL
PDOJUp EHDXFRXS GH SURJUqV GDQV VRQ WUDLWHPHQW HW GDQV VRQ GLDJQRVWLF /HV PpFDQLVPHV
PROpFXODLUHVGHODFDUFLQRJpQqVHPDPPDLUHQHVRQWSDVHQWLqUHPHQWFRPSULVHWpOXFLGpVHQ
SDUWLFXOLHU FHX[ FRQGXLVDQW DX SRXYRLU PpWDVWDWLTXH HW j O¶pFKDSSHPHQW DX[ WKpUDSLHV
DQWLFDQFpUHXVHVGHFHUWDLQHVFHOOXOHVWXPRUDOHVPDPPDLUHV$FWXHOOHPHQWTXHOTXHVSURWpLQHV
RQWpWpPLVHVHQpYLGHQFHDLQVLTXHODUpJXODWLRQGHOHXUDFWLYLWpPDLVHOOHVQHSHUPHWWHQWSDV
G¶H[SOLTXHU OD SURJUHVVLRQ GHV FHOOXOHV WXPRUDOHVPDPPDLUHV YHUV XQ pWDW SUROLIpUDWLI HWRX
LQYDVLI
8QHGHVWKpPDWLTXHVGHUHFKHUFKHGXODERUDWRLUHGDQVOHTXHOO¶HQVHPEOHGHFHWUDYDLO
D pWp UpDOLVp FRQVLVWH j LGHQWLILHU GH QRXYHDX[PDUTXHXUVPROpFXODLUHV TXL MRXHQW XQ U{OH
GDQV OH GpYHORSSHPHQW GHV WXPHXUVPDPPDLUHV'DQV FH VHQV OH ODERUDWRLUH D LGHQWLILp OD
SURWpLQH''% 'DPDJHG'1$%LQGLQJ  FRPPH pWDQW LPSOLTXpH GDQV OH FRQWU{OH GH OD
SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV XQH SURWpLQH FRQQXH MXVTXH Oj SRXU VRQ
LPSOLFDWLRQGDQVODUpSDUDWLRQGHO¶$'1SDUH[FLVLRQGHQXFOpRWLGHV&HWWHQRXYHOOHDFWLYLWp
ELRORJLTXH GH ''% GpSHQG GH VRQ LPSOLFDWLRQ GDQV OD UpJXODWLRQ GH JqQHV FRPPH FHOXL
FRGDQW OD VXSHUR[\GH GLVPXWDVHPLWRFKRQGULDOH 62'0Q XQH HQ]\PH DQWLR[\GDQWH8QH
DQDO\VHWUDQVFULSWRPLTXHVXUSXFHj$'1DFRQGXLWjO¶LGHQWLILFDWLRQG¶XQDXWUHJqQHFLEOHOH
JqQHFRGDQWODSURWpLQH,NDSSD%DOSKD,ț%Į&HJqQHHVWXQFDQGLGDWLQWpUHVVDQWFDULOFRGH
O¶LQKLELWHXU F\WRSODVPLTXH GX IDFWHXU GH WUDQVFULSWLRQ 1XFOHDU )DFWRUNDSSD% 1)ț% &H
GHUQLHU MRXHXQU{OHLPSRUWDQWPDLVHQFRUHPDOFRPSULVGDQV OHGpYHORSSHPHQWGH WXPHXUV
TXLGpSHQGGHO¶RULJLQHWLVVXODLUHGHVFHOOXOHVWXPRUDOHVDLQVLTXHGHVRQDFWLYLWpFRQVWLWXWLYH

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
&+$3,75(


$1$/<6(

%,%/,2*5$3+,48(














)LJXUH  $QDWRPLH GH OD VWUXFWXUH GH OD JODQGH PDPPDLUH KWWSZZZFDQFHUGX
VHLQRUJODQDWRPLHGXVHLQ






)LJXUH6WUXFWXUHG¶XQOREHPDPPDLUHXQOREHPDPPDLUHFRPSRUWHj OREXOHV
HX[PrPHV FRQVWLWXpV GH  j  DOYpROHV /HV DOYpROHV VRQW IRUPpHV G¶XQ pSLWKpOLXP
VpFUpWRLUHTXLpMHFWHODVpFUpWLRQODFWpHGDQVOHVUpVHDX[GHFDQDOLFXOHVSXLVGDQVOHVFDQDX[
JDODFWRSKRUHV JUkFH j OD FRQWUDFWLRQ GHV FHOOXOHV P\RpSLWKpOLDOHV FRQVWLWXDQW OH
P\RpSLWKpOLXP G¶DSUqV OH OLYUH ©+LVWRLUH GH OD WKpUDSLH FLEOpH HQ FDQFpURORJLHª pGLWLRQ
$0*(1

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$1$/<6(%,%/,2*5$3+,48(

, /$*/$1'(0$00$,5(
 
 6WUXFWXUHDQDWRPLTXH
/HVHLQHVWXQHJODQGHH[RFULQHVLWXpHVXUODIDFHDQWpURVXSpULHXUHGXWKRUD[,OUHSRVH
DXQLYHDXGHODFDJHWKRUDFLTXHVXUOHVPXVFOHVSHFWRUDX[JUkFHDX[OLJDPHQWVGH&RRSHU/H
VHLQ SULQFLSDOHPHQW FRQVWLWXp G¶XQ WLVVX JUDLVVHX[ HVW HQWRXUp G¶XQ UHYrWHPHQW FXWDQp VH
WHUPLQDQW j VRQ H[WUpPLWp SDU XQ UHOLHI DSSHOpPDPHORQ /D SHDX TXL HQWRXUH OHPDPHORQ
DSSHOpHDXUpROHHVWSLJPHQWpHHWFRQWLHQWGHVJODQGHVVpEDFpHVJODQGHVGH0RUJDQL/RUVGH
ODJURVVHVVHFHVJODQGHVV¶K\SHUWURSKLHQWSUHQDQWDORUVOHQRPGHWXEHUFXOHGH0RQJRPHU\
/D JODQGH PDPPDLUH HVW VWUXFWXUpH SDU GHX[ FRPSDUWLPHQWV GLVWLQFWV OH FRPSDUWLPHQW
PpVHQFK\PDWHX[ TXL FRQFHUQH O¶LUULJDWLRQ HW O¶LQQHUYDWLRQ HW OH FRPSDUWLPHQW pSLWKpOLDO TXL
FRPSUHQGXQUpVHDXGHFDQDX[GHFDQDOLFXOHVHWGHOREXOHV/HVHLQHVWFRQVWLWXpGHj
OREHV&KDTXHOREHHVWFRQVWLWXpGHjOREXOHVFRPSUHQDQWFKDFXQXQFDQDOLQWHUPpGLDLUH
VH MHWDQWGDQVXQFDQDO ODFWLIqUH&HV OREXOHV VRQW FRQVWLWXpVGHjDOYpROHV FKDFXQH
D\DQWXQFDQDOLFXOHTXLOXLHVWSURSUH)LJXUHHW)LJXUH

6RQGpYHORSSHPHQWFRPPHQFHDXFRXUVGHODYLHI°WDOHGqVODTXDWULqPHVHPDLQHj
SDUWLUGHO
HFWRGHUPH&
HVWORUVGXWURLVLqPHWULPHVWUHGHODJURVVHVVHTXHOHV°VWURJqQHVHWOD
SURJHVWpURQH SURGXLWV SDU ODPqUH SURYRTXHQW XQH FDQDOLVDWLRQ GH O¶pSLWKpOLXPPDPPDLUH
XQH GLIIpUHQFLDWLRQ GX SDUHQFK\PH OD IRUPDWLRQ GHV FDQDX[ JDODFWRSKRUHV DLQVL TXH OH
GpYHORSSHPHQW GX UpVHDX OREXORDOYpRODLUH$XPRPHQW GH OD SXEHUWp ODPLVH HQ SODFH GX
F\FOHPHQVWUXHOSHUPHWODFURLVVDQFHGHVFDQDX[HWGXVWURPDDLQVLTX¶XQHDXJPHQWDWLRQGX
YROXPH GH OD JODQGH PDPPDLUH OLpH j XQH DFFXPXODWLRQ GH WLVVX JUDLVVHX[ /HV DOYpROHV
UHVWHQWSHXGpYHORSSpHV&HOOHVFLVXELVVHQWXQHFURLVVDQFHDFWLYHORUVGHODJURVVHVVHSUHQDQW
ODSODFHGXWLVVXDGLSHX[VRXVO¶LQIOXHQFHQRWDPPHQWGHVKRUPRQHV°VWURJqQHVSURJHVWpURQH
HW GH IDFWHXUV GHFURLVVDQFH WHOV TXH OH 7*)Į 7UDQVIRUPLQJ*URZWK )DFWRUĮ RX O¶,*)
,QVXOLQ OLNH*URZWK )DFWRU /DPRWH HW DO $ OD ILQ GH OD JURVVHVVH OHV FHOOXOHV
DOYpRODLUHV VRQW WRWDOHPHQW GLIIpUHQFLpHV HW GHYLHQQHQW IRQFWLRQQHOOHV -XVTX¶j
O¶DFFRXFKHPHQW OD ODFWDWLRQ HVW LQKLEpH SDU XQH DFWLRQ QpJDWLYH GH OD SURJHVWpURQH VXU OD


 



 

)LJXUH0RGqOHK\SRWKpWLTXHGHODKLpUDUFKLHHWGHODGLIIpUHQFLDWLRQGHO¶pSLWKpOLXP
PDPPDLUH $ OHV FHOOXOHV VRXFKHV ELSRWHQWHV VH GLIIpUHQFLHQW HQ FHOOXOHV pSLWKpOLDOHV
DOYpRODLUHVHWFDQDODLUHVHWHQFHOOXOHVP\RpSLWKpOLDOHVPDLVOHVpWDSHVLQWHUPpGLDLUHVHWOHV
UpJXODWLRQV LQWHUYHQDQW GDQV FH SURFHVVXV VRQW HQFRUH LQFRQQXHV VXU OH VFKpPD" %
VFKpPDGHERXUJHRQWHUPLQDODYHFOHVORFDOLVDWLRQVSRVVLEOHVGHVGLIIpUHQWHVFHOOXOHVVRXFKHV
pSLWKpOLDOHV HWP\RpSLWKpOLDOHV /HV FDQDX[ VH GpYHORSSHQW GDQV OD JODQGHPDPPDLUH DYHF
XQH FRXFKH GH FHOOXOHV pSLWKpOLDOHV DOYpRODLUHV GDQV OD SDUWLH OREXODLUH ©OREXOHª HW XQH
FRXFKH GH FHOOXOHV pSLWKpOLDOHV FDQDODLUHV GDQV OD SDUWLH FDQDODLUH ©GXFWª &HV FHOOXOHV
pSLWKpOLDOHV DOYpRODLUHV RX FDQDODLUHV UHFRXYUHQW XQH FRXFKH GH FHOOXOHVP\RpSLWKpOLDOHV RX
XQHFRXFKHGHFHOOXOHVVRXFKHV3RO\DN




&HOOXOHVP\RpSLWKpOLDOHV
&HOOXOHVpSLWKpOLDOHVOXPLQDOHV
3URJpQLWHXUP\RpSLWKpOLDOH
3URJpQLWHXU
OXPLQDO
3URJpQLWHXU
ELSRWHQW
&HOOXOHV
VRXFKHV
ELSRWHQWHV
(535+(5
&'
&DQDODLUHV
$OYpRODLUHV
(5
(5
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SURODFWLQH$SUqVO¶DFFRXFKHPHQWODJODQGHPDPPDLUHQ¶DFKqYHVRQGpYHORSSHPHQWTX¶DYHF
ODSUHPLqUHODFWDWLRQ


/HVGLIIpUHQWVW\SHVFHOOXODLUHV

/¶pSLWKpOLXPPDPPDLUHSURYLHQWGHFHOOXOHVVRXFKHVELSRWHQWHVF¶HVWjGLUHTXHOHXU
GLIIpUHQFLDWLRQ JpQqUH GHX[ VRXVW\SHV FHOOXODLUHV DSSHOpV FHOOXOHV SURJpQLWULFHV TXL
FRQVWLWXHQWOHVFDQDX[HWOHVOREXOHVPDPPDLUHV)LJXUH/HVSURJpQLWHXUVP\RpSLWKpOLDX[
VHGLYLVHURQWHWVHGLIIpUHQFLHURQWHQFHOOXOHVP\RpSLWKpOLDOHVFRQWUDFWLOHVSRXUFRQVWLWXHUOHV
FDQDX[JDODFWRSKRUHV/HVSURJpQLWHXUVOXPLQDX[GRQQHURQWODFRXFKHLQWHUQHGHVFDQDX[HQ
VHGLIIpUHQFLDQWHQFHOOXOHVpSLWKpOLDOHVOXPLQDOHVFDQDODLUHVVpFUpWULFHVGHODLWRXHQFHOOXOHV
OXPLQDOHVDOYpRODLUHV$X FRXUV GH OHXU GLIIpUHQFLDWLRQ HQ FHOOXOHV P\RpSLWKpOLDOHV OHV
SURJpQLWHXUV YRQW GpYHORSSHU XQ F\WRVTXHOHWWH WUqV FRQWUDFWLOH FDUDFWpULVWLTXH GHV FHOOXOHV
PXVFXODLUHVOLVVHVHWH[SULPHUGHVSURWpLQHVFRPPHO¶DFWLQHGHVPXVFOHVOLVVHVRXOD©6PRRWK
0XVFOH$FWLQª60$/HVSURJpQLWHXUVDFTXLqUHQWXQHGHQVLWpLQWUDFHOOXODLUHLPSRUWDQWHGH
PLFURILODPHQWV HW GH SODTXHV G¶DGKpUHQFH FHOOXOHVPDWULFH 8QH IRLV GLIIpUHQFLpHV OHV
FHOOXOHVP\RpSLWKpOLDOHVUHSRVHQWVXUXQHODPHEDVDOHTX¶HOOHVV\QWKpWLVHQWHWTXLOHVVpSDUHGX
VWURPD /HV FHOOXOHV P\RpSLWKpOLDOHV VRQW PDMRULWDLUHPHQW SUpVHQWHV GDQV OHV FDQDX[ PDLV
VRQW pJDOHPHQW UHWURXYpHV HQ SOXV SHWLW QRPEUH GDQV OHV OREXOHV PDPPDLUHV &HV FHOOXOHV
MRXHQW OH U{OHGHEDUULqUHFHOOXODLUH HQWUH OHVFHOOXOHV OXPLQDOHVHW OHV ILEUREODVWHVGXPLFUR
HQYLURQQHPHQWRXVWURPDPDPPDLUHHWDVVXUHQWDLQVLOHPDLQWLHQGHODVWUXFWXUHGHODJODQGH
PDPPDLUHHQRULHQWDQWOHVFHOOXOHVOXPLQDOHV/HVFHOOXOHVP\RpSLWKpOLDOHVH[SULPHQWFHUWDLQV
PDUTXHXUVFRPPHFHOXLGH ODF\WRNpUDWLQH&.HW OH&'©&OXVWHU'LIIHUHQWLDWLRQª

/D GLIIpUHQFLDWLRQ GHV SURJpQLWHXUV OXPLQDX[ HQ FHOOXOHV OXPLQDOHV V¶DFFRPSDJQH
G¶XQHSHUWHG¶H[SUHVVLRQGXPDUTXHXU&'/DSURSRUWLRQGHFHVSURJpQLWHXUVGpFURvWGXUDQW
ODSXEHUWpDXPRPHQWGH O¶pORQJDWLRQGXUpVHDXGHFDQDX[JDODFWRSKRUHVDLQVLTX¶HQILQGH
SXEHUWpORUVTXHODGLIIpUHQFLDWLRQDOYpRODLUHV¶HIIHFWXH/HVFHOOXOHVOXPLQDOHVH[SULPHQWGHV
PDUTXHXUV WHOV TXH OHV UpFHSWHXUV KRUPRQDX[ UpFHSWHXUV DX[ °VWURJqQHV (5 HW j OD
SURJHVWpURQH 35 DLQVL TXH FHUWDLQHV F\WRNpUDWLQHV &. /D IRQFWLRQ SUHPLqUH GHV
FHOOXOHV OXPLQDOHV DOYpRODLUHV DX PRPHQW GH O¶DOODLWHPHQW HVW OD IDEULFDWLRQ GH ODLW &HV
FHOOXOHVOXPLQDOHVD\DQWXQHDFWLYLWpVpFUpWULFHVRQWG¶DLOOHXUVFDUDFWpULVpHVSDUO¶H[SUHVVLRQGH
JO\FRSURWpLQHVGHVXUIDFHFRPPHOD0XFLQH0XF3RO\DN




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,, /(&$1&(5'86(,1


 (SLGpPLRORJLH
$ O¶KHXUH DFWXHOOH OH FDQFHU GX VHLQ UHSUpVHQWH OD SDWKRORJLH FDQFpUHXVH OD SOXV
IUpTXHQWHDYHFSOXVG¶XQPLOOLRQGHQRXYHDX[FDVHWHQYLURQGpFqVHQUHJLVWUpVGDQV
OH PRQGH '¶DSUqV OHV GRQQpHV GX0LQLVWqUH GH OD VDQWp GH  OH FDQFHU GX VHLQ D XQH
LQFLGHQFH GH SOXV GH   QRXYHDX[ FDV SDU DQ HQ )UDQFH UHSUpVHQWDQW DLQVL  GHV
QRXYHDX[FDVGHFDQFHUIpPLQLQ,OHVWUHVSRQVDEOHGHGpFqVSDUDQVRLWGHVGpFqV
IpPLQLQSDUFDQFHUHWGHGpFqVSUpPDWXUpVDYDQWDQV/DSUREDELOLWpSRXUXQHIHPPH
IUDQoDLVH G¶DYRLU XQ FDQFHU GX VHLQ DX FRXUV GH VD YLH HVW GH  3UqV GH  
SHUVRQQHVYLYHQWDXMRXUG¶KXLHQ)UDQFHDYHFXQFDQFHUGXVHLQ(Q(XURSHOD)UDQFHRFFXSH
XQHSODFHPpGLDQHWDQWSRXUOHQRPEUHGHQRXYHDX[FDVTXHSRXUODPRUWDOLWpHQWUHOHVSD\V
GHO¶(XURSHGXQRUGjULVTXHpOHYpHWFHX[GXVXGjULVTXHSOXVIDLEOH6RQLQFLGHQFHHWVD
PRUWDOLWp YDULHQW ODUJHPHQW HQ (XURSH HQ %HOJLTXH HOOHV VRQW SUHVTXH OH GRXEOH TX¶HQ
3RORJQH HW SOXV HQFRUH GDQV OH PRQGH KXLW IRLV SOXV JUDQGHV DX &DQDGD TX¶DX -DSRQ

 )DFWHXUVGHULVTXHV 

&HV GHUQLqUHV DQQpHV QRXV GLVSRVRQV G¶pWXGHV pSLGpPLRORJLTXHV HW H[SpULPHQWDOHV
FRQYHUJHQWHV FRQFHUQDQW OHV IDFWHXUV GH ULVTXH DVVRFLpV DX[FDQFHUV GX VHLQ ,OV FRQFHUQHQW
VXUWRXW OHV FDQFHUV GX VHLQ VSRUDGLTXHV PDLV SHXYHQW DXVVL LQIOXHQFHU OHV FDQFHUV ©
KpUpGLWDLUHVª

 /HVH[HIpPLQLQ

4XDWUHYLQJWGL[QHXISRXUFHQWGHVFDQFHUVGXVHLQDSSDUDLVVHQWFKH]ODIHPPH6HXO
GHVKRPPHVVRQWFRQFHUQpV


































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)DFWHXUVKpUpGLWDLUHV

/HV IRUPHV IDPLOLDOHV UHSUpVHQWHQW  j  GH O¶HQVHPEOH GHV FDQFHUV GX VHLQ
:RRVWHUHW:HEHU3DUPLFHX[FLOHVPXWDWLRQVGHVJqQHV%5&$HW%5&$%UHDVW
&DQFHU  HW  VRQW UHWURXYpHV GDQV OD PDMRULWp GHV FDV OHV PXWDWLRQV GH 73  7XPRU
3URWHLQ37(13KRVSKDWDVHDQG7HQVLQKRPRORJ)67.6HULQH7KUpRQLQH.LQDVH)
pWDQWEHDXFRXSSOXVUDUHV'XPLWUHVFXHWDO8QHPXWDWLRQGpOpWqUHHVWUHWURXYpHFKH]
VHXOHPHQWGHVIHPPHVVLJQLILDQWDLQVLXQULVTXHDFFUXGHFDQFHUGXVHLQ'DQVj
GHVIRUPHVIDPLOLDOHVDXFXQHPXWDWLRQSDWKRORJLTXHGHFHVJqQHVQHVHUDPLVHHQpYLGHQFH
/HVUHFKHUFKHVVHSRXUVXLYHQWSRXUGpILQLUGDQV OHV IDPLOOHVj ULVTXHGHQRXYHDX[JqQHVGH
VXVFHSWLELOLWpGHVSRO\PRUSKLVPHVHWGHVIDFWHXUVpSLJpQpWLTXHV/HULVTXHDXFRXUVG¶XQHYLH
SRXUXQHIHPPHSRUWHXVHG¶XQHPXWDWLRQGH%5&$GHGpYHORSSHUXQFDQFHUGXVHLQHVWGH
O¶RUGUHGHHWXQFDQFHUGH O¶RYDLUHGH O
RUGUHGH3RXUXQH IHPPHSRUWHXVHG
XQH
PXWDWLRQGH%5&$FHVFKLIIUHVVRQWUHVSHFWLYHPHQWGHHWGH$QRWHUTXHOHPRGH
GH YLH HW OHV IDFWHXUV KRUPRQDX[ SHXYHQWPRGXOHU FH ULVTXH HW OD SpQpWUDQFH VHPEOH DYRLU
DXJPHQWpH DX FRXUV GHV  GHUQLqUHV DQQpHV VXJJpUDQW TXH OHV PrPHV IDFWHXUV TXH FHX[
UHVSRQVDEOHV GH O¶DXJPHQWDWLRQ G¶LQFLGHQFH GHV FDQFHUV VSRUDGLTXHV SRXUUDLHQW rWUH
LPSOLTXpV
 
/HV+RUPRQHVRYDULHQQHV

/¶H[SRVLWLRQ GX VHLQ j FHV KRUPRQHV VHUDLW O¶XQ GHV SULQFLSDX[ IDFWHXUV GH ULVTXH
5RFKIRUW (Q HIIHW O¶DSSDULWLRQ GX F\FOH PHQVWUXHO DYDQW  DQV DLQVL TX¶XQH
PpQRSDXVH WDUGLYHVRQW OLpVjXQULVTXHSOXVpOHYpGHFDQFHUGXVHLQ%ULQWRQHWDO
-LDQJ HW DO  (Q )UDQFH OHV WUDLWHPHQWV KRUPRQDX[ VXEVWLWXWLIV 7+6 7K\GURwG
6WLPXODWLQJ +RUPRQH VHPEOHQW UHVSRQVDEOHV G¶HQYLURQ  GH O¶HQVHPEOH GHV FDQFHUV GX
VHLQ


/¶kJHGHODIHPPHjODSUHPLqUHJURVVHVVHHWGXUpGHO¶DOODLWHPHQW

/DJURVVHVVHDGHVHIIHWVSURWHFWHXUVVXUWRXWVLHOOHVXUYLHQWDYDQWDQVOHULVTXH
HVWVXSpULHXUFKH]OHVQXOOLSDUHV0DF0DKRQHWDO$OEUHNWVHQHWDO6FKQDEHO





























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HWDO'HPrPHLOHVWDXJPHQWpGHVLODSUHPLqUHJURVVHVVHVXUYLHQWDSUqVDQV
/DSURWHFWLRQDXJPHQWHUDLWDYHF OHQRPEUHGHJURVVHVVHVj WHUPHHWVXUWRXWSOXV O¶kJHGH OD
SUHPLqUH  JURVVHVVH HVW SUpFRFH SOXV ODSURWHFWLRQ HVW JUDQGH 3DU FRQWUH XQ SUHPLHU HQIDQW
DSUqV  DQV HQWUDvQH XQ ULVTXH VXSpULHXU j FHOXL GHV QXOOLSDUHV HW OH GRXEOH DSUqV  DQV
,$5&6FKQDEHOHWDO&¶HVWO¶kJHGHODPqUHDXSUHPLHUHQIDQWTXLSDUDLWrWUH
OH IDFWHXUSULQFLSDO. 'HQRPEUHXVHVUHFKHUFKHVVRQWHQFRXUVSRXUFRPSUHQGUHSRXUTXRL OHV
JURVVHVVHV SUpFRFHV SURWqJHQW FRQWUH OD FDUFLQRJHQqVH &¶HVW VDQV GRXWH SDUFH FH TXH OHV
EUXVTXHVYDULDWLRQVGHVFRQFHQWUDWLRQVKRUPRQDOHVHQILQGHJURVVHVVHFDXVHQWODGLVSDULWLRQ
G¶XQH JUDQGH SURSRUWLRQ GH FHOOXOHV VRXFKHV PDPPDLUHV QRWDPPHQW SDUPL FHOOHV pWDQW
LQLWLpHVYHUVXQHWUDQVIRUPDWLRQQpRSODVLTXH5RFKHIRUW
 /¶DOODLWHPHQWDXVHLQSURWqJHODPqUHGXULVTXHGHFDQFHUGXVHLQ&HWHIIHWSURWHFWHXU
DXJPHQWH DYHF OD GXUpH GH O¶DOODLWHPHQW HQYLURQ  GH GLPLQXWLRQ GX ULVTXH SDU PRLV
G¶DOODLWHPHQW SDU UDSSRUW DX[ IHPPHV TXL Q¶DOODLWHQW SDV ,O VHUDLW HQ JUDQGH SDUWLH
UHVSRQVDEOH GH OD SOXV IDLEOH LQFLGHQFH GHV FDQFHUV GX VHLQ GDQV OHV SD\V HQ YRLH GH
GpYHORSSHPHQW&HWWHSURWHFWLRQV¶H[SOLTXH j OD IRLVSDU ODGLPLQXWLRQGXQRPEUHGHF\FOHV
RYDULHQV HW SDU O¶pOLPLQDWLRQ GH FHOOXOHV VRXFKHVPXWpHV GXUDQW HW j OD ILQ GH ODSpULRGH GH
ODFWDWLRQ,$5&


)DFWHXUVPpWDEROLTXHV

/¶REpVLWp O¶LQDFWLYLWp SK\VLTXH O¶DOFRRO HW OH WDEDJLVPH VRQW GHV IDFWHXUV TXL
SDUWLFLSHUDLHQW DX GpYHORSSHPHQW G¶XQ FDQFHU GX VHLQ ,$5&  /¶HQVHPEOH GH FHV
IDFWHXUVGHULVTXHLQWpJUpVDX[IDFWHXUVIDPLOLDX[JqQHVGHVXVFHSWLELOLWpGHYUDLWSHUPHWWUH
G¶DPpOLRUHUOHVLQGLFHVSHUPHWWDQWODTXDQWLILFDWLRQGXULVTXHLQGLYLGXHOGHFDQFHUGXVHLQ


 /HVGLIIpUHQWVW\SHVGHWXPHXUVPDPPDLUHVHWOHXUFODVVLILFDWLRQ
 /HW\SHKLVWRORJLTXHWLVVXODLUHGHFDQFHUGXVHLQHVWO¶XQGHVIDFWHXUVLPSRUWDQWVSRXU
GpWHUPLQHU OH SURQRVWLF GH OD PDODGLH /HV WXPHXUV PDPPDLUHV VRQW VRLW OREXODLUHV RX
FDQDODLUHV VHORQ TX¶HOOHV VH GpYHORSSHQW DX QLYHDX GHV OREXOHV RX GHV FDQDX[ GH OD JODQGH
PDPPDLUH/HVFDQFHUVGXVHLQSHXYHQWrWUHFODVVpVGDQVO¶XQHGHVFDWpJRULHVVXLYDQWHVOHV
FDUFLQRPHVLQVLWXHWOHVFDUFLQRPHVLQILOWUDQWV



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/HVFDQFHUVGXVHLQLQVLWX

GHVFDQFHUVGXVHLQVRQWGHVFDQFHUVWUqVSUpFRFHV,OVVRQWSDUIRLVDSSHOpV
FDUFLQRPH LQVLWX ,O H[LVWH  W\SHV GH FDUFLQRPH GX VHLQ LQVLWX /H SUHPLHU W\SH HVW OH
FDUFLFRPH FDQDODLUH LQVLWX ©GXFW RX LQWUDGXFWDO FDUFLQRPDª  OH VHFRQG W\SH HVW OH
FDUFLQRPHOREXODLUH©OREXODUFDUFLQRPDªLQVLWX)LJXUH
/HFDUFLQRPHFDQDODLUH LQVLWXHVWXQHIRUPHSUpLQYDVLYHGHFDQFHUGXVHLQ,OV¶DJLW
G¶XQ FDQFHU TXL HVW FRQILQp DX[ FHOOXOHV GH O¶pSLWKpOLXP GH OD OXPLqUH GHV FDQDX[ ,O D XQ
H[FHOOHQWSURQRVWLFHWUHSUpVHQWHHQYLURQGHVFDQFHUV
/HFDUFLQRPHOREXODLUHLQVLWXVHGpILQLWFRPPHXQFDUFLQRPHLQWpUHVVDQWOHVDFLQLGHV
OREXOHVVDQVHQYDKLVVHPHQWGXWLVVXFRQMRQFWLIYRLVLQ/HVDFLQLUHQIHUPHQWXQHSUROLIpUDWLRQ
pSLWKpOLDOHIDLWHGHSHWLWHVFHOOXOHVPRQRPRUSKHV,OUHSUpVHQWHHQYLURQGHVFDQFHUVHWVH
FDUDFWpULVHSDUVRQFDUDFWqUHPXOWLFHQWULTXHHWVDWHQGDQFHjODELODWpUDOLVDWLRQ


/HVFDUFLQRPHVLQILOWUDQWV

6RL[DQWH TXLQ]H SRXUFHQW GHV FDUFLQRPHV LQILOWUDQWV VRQW FDQDODLUHV ,OV SHXYHQW
SUpVHQWHU WURLV W\SHV G¶DUFKLWHFWXUHV  ELHQ GLIIpUHQFLpH DYHF GHV VWUXFWXUHV WXEXODLUHV
SUpGRPLQDQWHVPR\HQQHPHQW GLIIpUHQFLpH HW LQGLIIpUHQFLpH DYHF XQH DEVHQFH GH VWUXFWXUHV
JODQGXODLUHV/HVWURPDG¶DERQGDQFHYDULDEOHHVWILEUHX[HWSHXWrWUHOHVLqJHGHUHPDQLHPHQW
LQILOWUDWLQIODPPDWRLUHPLFURFDOFLILFDWLRQV«)LJXUH

/H FDUFLQRPH OREXODLUH LQILOWUDQW UHSUpVHQWH  j  GHV FDQFHUV LQILOWUDQWV
0DFURVFRSLTXHPHQW OD WXPHXU HVWPDO OLPLWpH /D IRUPH W\SLTXH HVW FRQVWLWXpH GH FHOOXOHV
URQGHVLVROpHVD\DQWXQF\WRSODVPHSHXDERQGDQWHWFUHXVpG¶XQHYDFXROHUHMHWDQWOHQR\DXHQ
SpULSKpULH&HUWDLQHVIRUPHVSOXVDW\SLTXHVUpDOLVHQWGHVFRUGRQVGHVDOYpROHVRXPrPHGHV
WXEHV&HVGHUQLHUVDXUDLHQWXQSURQRVWLFSOXVGpIDYRUDEOHTXHODIRUPHW\SLTXH

/H FDUFLQRPH PXFLQHX[ UHSUpVHQWH  GHV FDUFLQRPHV PDPPDLUHV LQILOWUDQWV HW
VXUYLHQW OH SOXV VRXYHQW FKH] OD IHPPH kJpH ,O V¶DJLW G¶XQ FDUFLQRPH ULFKH HQ PXFXV
H[WUDFHOOXODLUH+LVWRORJLTXHPHQWFHWWHWXPHXUHVWFRQVWLWXpHGHQDSSHVGHPXFXVSRQFWXpHV
GHSHWLWVvORWVpSLWKpOLRPDWHX[DYHFRXVDQVGLIIpUHQFLDWLRQJODQGXODLUH



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
 
)LJXUH5HSUpVHQWDWLRQVKLVWRORJLTXHVGHVFDUFLQRPHVPDPPDLUHVLQVLWX
0RGLILpG¶DSUqVOHVLWHLQWHUQHWKWWSZZZFDQFHUVHLQIUIURQWQHZBLQGH[

                        
                        


 


)LJXUH5HSUpVHQWDWLRQVKLVWRORJLTXHVGHVFDUFLQRPHVPDPPDLUHVLQILOWUDQWV
0RGLILpG¶DSUqVOHVLWHLQWHUQHWKWWSZZZFDQFHUVHLQIUIURQWQHZBLQGH[ 
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/HFDUFLQRPHPpGXOODLUHHVWXQFDUFLQRPHELHQOLPLWpFRQVWLWXpGHQDSSHVGHFHOOXOHV
SHXGLIIpUHQFLpHVGDQVXQVWURPDSHXDERQGDQWO\PSKRwGH&HWWHWXPHXUPDOLJQHHVWDVVRFLpH
jXQERQSURQRVWLF
&HUWDLQV FULWqUHV SHUPHWWHQW GH GpWHUPLQHU OH JUDGH GHV WXPHXUV SURYHQDQW GH
FDUFLQRPHV LQILOWUDQWV O¶HQYDKLVVHPHQW JDQJOLRQQDLUH OD WDLOOH GH OD WXPHXU SULPLWLYH OD
SUpVHQFHGH UpFHSWHXUVKRUPRQDX[ OH FDUDFWqUH (UERX+(5 +XPDQ(SLGHUPDOJURZWK
IDFWRU5HFHSWRU OHJUDGH6%56FDUII%ORRPHW5LFKDUGVRQ/¶HQVHPEOHGHFHVFULWqUHV
UHSUpVHQWHQWGHVIDFWHXUVSURQRVWLTXHVDQDWRPRSDWKRORJLTXHV
/H JUDGH KLVWRSURQRVWLTXH GH 6FDUII %ORRP HW 5LFKDUGVRQ 6%5 FRPSUHQG WURLV
JUDGHV,,,,,,REWHQXSDUO¶DGGLWLRQGHWURLVFULWqUHVFRWpVHQHW
DUFKLWHFWXUH
DW\SLHVF\WRQXFOpDLUHV
QRPEUHGHPLWRVHV

/HSUHPLHUFULWqUHHVWO¶DUFKLWHFWXUHVLODWXPHXUQHFRPSUHQGTXHGHVWXEHVOHFULWqUH
HVW FRWp HQ  /H FULWqUH HVW FRWp HQ  VL OD WXPHXU HVW SDUWLHOOHPHQW WXEXODLUH HW HQ  VL OD
WXPHXUQHFRPSUHQGDXFXQWXEH
/H GHX[LqPH FULWqUH FRUUHVSRQG DX[ DW\SLHV F\WRQXFOpDLUHV ,O HVW FRWp HQ  VL GHV
QR\DX[UpJXOLHUVPRQRPRUSKHVVRQWSUpVHQWVHQVLOHVDW\SLHVVRQWPRGpUpHVHWHQVLGHV
QR\DX[SOpRPRUSKHVDYHFDW\SLHVPDUTXpHVVRQWSUpVHQWV
 /H WURLVLqPH FULWqUH VH GpILQLW SDU OH QRPEUH GHPLWRVHUHFKHUFKp VXU  FKDPSV HQ
SpULSKpULHGHODWXPHXU6LOHQRPEUHHVWGHRXGHOHFULWqUHHVWFRWpHQ6LOHQRPEUHHVW
GHOHFULWqUHHVWFRWpHQ(QILQVLOHQRPEUHHVWGHRXSOXVOHFULWqUHHVWFRWpHQ
/¶DGGLWLRQGHVWURLVFULWqUHVSHUPHWGHUpDOLVHUOHJUDGH*UDGH,*UDGH,,
 HW *UDGH ,,,   /H JUDGH 6%5 HVW UpDOLVp VXU WRXV OHV W\SHV KLVWRORJLTXHV GH FDQFHU
LQILOWUDQWVDXIOHFDUFLQRPHPpGXOODLUH



)LJXUH$QDWRPLHGXVHLQHWORFDOLVDWLRQGHVPpWDVWDVHV
$&RXSHVDJLWWDOHGHVHLQORFDOLVDWLRQDQDWRPLTXHGHFHUWDLQVFDUFLQRPHV
% /RFDOLVDWLRQ GHV RUJDQHV FLEOHV GHV PpWDVWDVHV GX FDQFHU GX VHLQ
)LJXUHPRGLILpHG¶DSUqVODUHYXHGH(JHEODGHWDO
%
$
7XPHXUPDPPDLUH
SULPDLUH
0pWDVWDVHV
SXOPRQDLUHV
HWFpUpEUDOHV
0pWDVWDVHVKpSDWLTXHV
0pWDVWDVHVRVVHXVHV
7KURPERVHYHLQHXVH
Déficience immunitaire 
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 /HVDXWUHVWXPHXUVPDOLJQHVGXVHLQ

/HV WXPHXUV PDOLJQHV HQ GHKRUV GHV FDUFLQRPHV SULPLWLIV GX VHLQ VRQW UDUHV (OOHV
UHSUpVHQWHQWPRLQVGHGHWRXWHVOHVWXPHXUVPDOLJQHVGXVHLQHWFRQVWLWXHQWXQJURXSHGH
OpVLRQV GLVSDUDWHV FRPSRUWDQW OHV VDUFRPHV SK\OORGHV OHV VDUFRPHV PpVHQFK\PDWHX[ RX
VDUFRPHVGXVWURPDOHVDQJLRVDUFRPHVOHVO\PSKRPHVPDOLQVQRQ+RGJNLQLHQVSULPLWLIVGX
VHLQ


 /HVPpWDVWDVHV

/HV PpWDVWDVHV G¶RULJLQH PDPPDLUH VXUYLHQQHQW JpQpUDOHPHQW j XQ VWDGH WDUGLI GH
O¶pYROXWLRQGHODPDODGLH/HVPpWDVWDVHVOHVSOXVVRXYHQWUHQFRQWUpHVVRQWORFDOLVpHVGDQVOHV
SRXPRQV OHV RV OH FHUYHDX OH WUDFWXV GLJHVWLI HW O¶DSSDUHLO XURJpQLWDO )LJXUH  &HV
PpWDVWDVHVVHSUpVHQWHQWVRXVODIRUPHGHQRGXOHELHQGpOLPLWpVLPXODQWXQHWXPHXUEpQLJQH






























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 /HVPDUTXHXUVELRORJLTXHVGXFDQFHUGXVHLQ
 
3DUPL OHVPDUTXHXUV ELRORJLTXHV O¶XWLOLVDWLRQ GHV IDFWHXUV SURQRVWLTXHV HW SUpGLFWLIV
HVWQpFHVVDLUHHWIRQGDPHQWDOHSRXUODSULVHHQFKDUJHGHVSDWLHQWHVDWWHLQWHVG¶XQFDQFHUGX
VHLQ (Q HIIHW GH O¶KpWpURJpQpLWp GHV FDQFHUV GX VHLQ UpVXOWH GHV VFKpPDV WKpUDSHXWLTXHV
GLIIpUHQWV/DFDUDFWpULVDWLRQGHVWXPHXUVSHUPHWG¶DGDSWHUOHWUDLWHPHQWGHPDQLqUHjREWHQLU
XQSURQRVWLFRSWLPDOHWG¶pYLWHUDLQVLXQWUDLWHPHQW LQXWLOH&HSHQGDQWPDOJUpGHVDYDQFpHV
FRQVLGpUDEOHV GDQV OD FRQQDLVVDQFH GH OD ELRORJLH GHV FDQFHUV LO Q¶H[LVWH SDV j FH MRXU GH
IDFWHXUVSHUPHWWDQWGHSUpGLUHGHIDoRQV\VWpPDWLTXHOHULVTXHGHUHFKXWHHWRXGHPpWDVWDVHV
(Q HIIHW GH QRXYHOOHV FODVVLILFDWLRQV PROpFXODLUHV HW VLJQDWXUHV JpQLTXHV RXYULUDLHQW XQ
QRXYHO KRUL]RQ SRXU OD GLVFULPLQDWLRQ GH FHUWDLQHV SRSXODWLRQV GH SDWLHQWHV
0LV j SDUW OH VWDWXW JDQJOLRQQDLUH OD WDLOOH WXPRUDOH OH JUDGH KLVWRORJLTXH OD SUpVHQFH
G¶HPEROHV YDVFXODLUHV HW O¶kJH OHV IDFWHXUV SURQRVWLTXHV DFWXHOOHPHQW YDOLGpV VRQW OHV
UpFHSWHXUVKRUPRQDX[H[SULPpVRXQRQHWODVXUH[SUHVVLRQGXJqQHFHUE%
/HVPpWDDQDO\VHVGXJURXSHG¶2[IRUG(%&7&*RQWSHUPLVGHELHQpYDOXHU
O¶DSSRUWJOREDOGH OD FKLPLRWKpUDSLH HQIRQFWLRQGH O¶H[SUHVVLRQGHV UpFHSWHXUVKRUPRQDX[
UpFHSWHXUV DX[ °VWURJqQHV HW j OD SURJHVWpURQH (Q HIIHW OD SUpVHQFH GHV UpFHSWHXUV DX[
°VWURJqQHV (5 GDQV OD WXPHXU GLWH OXPLQDOH HVW OH UHIOHW G¶XQH ERQQH GLIIpUHQFLDWLRQ
WXPRUDOHHWFRQVWLWXHXQIDFWHXUSUpGLFWLIGHODUpSRQVHjO¶KRUPRQRWKpUDSLH0DXULDFHWDO
 /HV UpFHSWHXUV QXFOpDLUHV DX[ °VWURJqQHV H[LVWHQW VRXV GHX[ IRUPHV(5Į HW (5ȕ
&HSHQGDQW OD VLJQLILFDWLRQ ELRORJLTXH G¶(5ȕQ¶HVW SDV HQFRUH FODLUHPHQW GpILQLH 6SHLUV HW
.HULQ3RZHOOHWDO/HVUpFHSWHXUVGHODSURJHVWpURQHTXLH[LVWHQWVRXVGHX[
LVRIRUPHV 35$ HW 35% VRQW VRXV OH FRQWU{OH GHV °VWURJqQHV HW UHIOqWHQW DLQVL OD
IRQFWLRQQDOLWpGHVUpFHSWHXUVDX[°VWURJqQHV*LDQJUDQGHHWDO/H5RPHQFLHUHWDO
 /¶H[SUHVVLRQ GHV UpFHSWHXUV DX[ °VWURJqQHV SHUPHW GH SURSRVHU XQH VWUDWpJLH
WKpUDSHXWLTXHEDVpHVXUO¶KRUPRQRWKpUDSLHTXLFRQVLVWHjXWLOLVHUXQPpGLFDPHQWLQKLEDQWVRLW
ODELRV\QWKqVHHQGRJqQHG¶°VWURJqQHVFRUUHVSRQGDQWjODFDWpJRULHPpGLFDPHQWHXVHGHVDQWL
DURPDWDVHVVRLWOHVUpFHSWHXUVDX[KRUPRQHVFRPPHOHWDPR[LIqQH/DSUpVHQFHGDQVOHWLVVX
WXPRUDO GH O¶XQ GHV GHX[ UpFHSWHXUV (5 RX 35 HVW QpFHVVDLUH SRXU GpILQLU
O¶KRUPRQRVHQVLELOLWp(Q O¶DEVHQFH GH UpFHSWHXUV KRUPRQDX[ LO Q¶\ D SDV G¶LQGLFDWLRQ j XQ
WUDLWHPHQW KRUPRQDO /H GRVDJH GHV UpFHSWHXUV DX[ KRUPRQHV j O¶°VWUDGLRO HW j OD
SURJHVWpURQH VH IDLW DFWXHOOHPHQW SDU LPPXQRKLVWRFKLPLH HQ DQDWRPRSDWKRORJLH VXU GHV
FRXSHVGHWXPHXU







)LJXUH 0LVHHQ pYLGHQFHSDU LPPXQRKLVWRFKLPLH GH OD SURWpLQH+(5 6HXOHV OHV FHOOXOHV
QpRSODVLTXHVTXLVXUH[SULPHQWOHJqQHF(U%+(5SRVLWLYHVDXVHLQGHODWXPHXUVRQWUpYpOpHV
SDULPPXQRKLVWRFKLPLHjO¶DLGHG¶XQDQWLFRUSVVSpFLILTXHPHWWDQWHQpYLGHQFHODSURWpLQH+(5DX
QLYHDXGHOHXUPHPEUDQHSODVPLTXH 
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/HVpWXGHVGHSURILOG¶H[SUHVVLRQJpQLTXHGDQVOHVWXPHXUVPDPPDLUHVRQWSHUPLVGH
PHWWUHHQpYLGHQFHXQHDPSOLILFDWLRQGXJqQHFHUE%RX+(51(8XQGHVPHPEUHVGHOD
IDPLOOH GHV JqQHV +(5 +XPDQ (SLGHUPDO JURZWK IDFWRU 5HFHSWRU+(5 HVW XQ SURWR
RQFRJqQHTXLFRGHXQHJO\FRSURWpLQHjDFWLYLWpW\URVLQHNLQDVH/¶DPSOLILFDWLRQGXJqQHMRXH
XQU{OHLPSRUWDQWGDQVODSDWKRJpQLHGXFDQFHUGXVHLQ(VWHYDHW/RUHQ]R6DYDOHXU
SURQRVWLTXHD pWp FODLUHPHQW GpPRQWUpHSRXU OD qUH IRLV HQ  6ODPRQ HW DO (Q
HIIHW FHWWH DPSOLILFDWLRQ JpQLTXH FRQGXLW j OD VXUH[SUHVVLRQ GH OD SURWpLQH (UE% GqV OHV
SUHPLHUVVWDGHVGHODFDUFLQRJHQqVHPDPPDLUH&HOOHFLHVWVXUH[SULPpHGDQVjGHV
FDUFLQRPHV LQILOWUDQW <DPDXFKL HW DO  -H\DNXPDU HW DO  HW HVW V\QRQ\PH GH
PDXYDLV SURQRVWLF SRXU OD SDWLHQWH &HV WXPHXUV SUpVHQWHQW GHV FDUDFWpULVWLTXHV DJUHVVLYHV
DYHFXQHVXUYLHVDQVUpFLGLYHGLPLQXpHSRXUODSDWLHQWHDLQVLTX¶XQULVTXHDFFUXGHPpWDVWDVHV
FpUpEUDOHV)LJXUH
/D SURWpLQH QXFOpDLUH .L HVW XWLOLVpH FRPPH IDFWHXU SURQRVWLTXH HW G¶DLGH j OD
GpFLVLRQ SRXU XQH WKpUDSLH QpRDGMXYDQWH 3HQDXOW HW DO  &HWWH SURWpLQH HVW
H[FOXVLYHPHQWH[SULPpHGDQVOHVFHOOXOHVHQSUROLIpUDWLRQDXFRXUVGHVSKDVHV*6*HW0
GXF\FOHFHOOXODLUH(OOHHVWDEVHQWHHQSKDVH*'HQRPEUHXVHVpWXGHVRQWpWpUpDOLVpHVGDQV
GHV WXPHXUV PDPPDLUHV OD UpYpODQW DLQVL FRPPH XQ H[FHOOHQW PDUTXHXU SUROLIpUDWLI GHV
FHOOXOHV WXPRUDOHV PDPPDLUHV 1LFROLQL HW DO  'HV pWXGHV UpWURVSHFWLYHV G¶HVVDLV
FOLQLTXHV UpYqOHQW TXH .L SRXUUDLW rWUH XQ IDFWHXU SUpGLFWLI GH O¶HIILFDFLWp G¶XQH
FKLPLRWKpUDSLHjEDVHGHWD[DQHV9LDOHHWDO
'¶DXWUHVPDUTXHXUVVRQWDFWXHOOHPHQWjO¶pWXGH3DUPLHX[OHUpFHSWHXUGXIDFWHXUGH
FURLVVDQFH ,*) RX ,*)5 ,QVXOLQOLNH *URZWK )DFWRU 5HFHSWRU DSSDUDLW LPSRUWDQW
/¶DFWLYLWp GH FH UpFHSWHXU HVW HVVHQWLHOOHPHQW UpJXOpH SDU OD GLVSRQLELOLWp GH FHV OLJDQGV
LQVXOLQHHW ,*)SUpVHQWVGDQV OD FLUFXODWLRQRX VpFUpWpVGH IDoRQDXWRFULQHRXSDUDFULQH
DX QLYHDX WLVVXODLUH/D OLDLVRQ GX OLJDQG VXU OH UpFHSWHXU YD FRQGXLUH j VRQ DFWLYDWLRQ SDU
DXWRSKRVSKRU\ODWLRQ YRLU SDUDJUDSKH  /¶DFWLYLWp ELRORJLTXH HVW LQ ILQH HQ IDYHXU
G¶XQHSURPRWLRQGHODSUROLIpUDWLRQHWGH ODVXUYLHFHOOXODLUH'HVREVHUYDWLRQVFRQGXLVHQWj
O¶K\SRWKqVHVHORQODTXHOOHOHULVTXHGHFDQFHUGXVHLQHVWDXJPHQWpFKH]OHVIHPPHVD\DQWGHV
WDX[ SODVPDWLTXHV pOHYpV G¶LQVXOLQH HWRX XQH DXJPHQWDWLRQ GHV WDX[ G¶,*) (OOLV HW DO
 .DDNV HW DO  .H\ HW DO  3OXVLHXUV pWXGHV GH SKDVHV  FRQFHUQDQW
O¶XWLOLVDWLRQG¶DQWLFRUSVDQWL,*)5RQWpWpLQLWLpHV6DFKGHYHWDO=KDRHWDO
'H PrPH OH UpFHSWHXU F0(7 GX IDFWHXU GH FURLVVDQFH +*) SRXU ©+HSDWRF\WH *URZWK
)DFWRUªDXQHH[SUHVVLRQDEHUUDQWHGDQVGHQRPEUHX[W\SHVWXPRUDX[TXLHVWDVVRFLpHjXQ












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SKpQRW\SHDJUHVVLIHWjXQPDXYDLVSURQRVWLFG¶DSUqVOHOLYUH*6.©UpVLVWDQFHDX[WKpUDSLHV
FLEOpHVDQWLFDQFpUHXVHVª
/HV DFWLYDWHXUV HW OHV LQKLELWHXUV GX SODVPLQRJqQH VHPEOHQW rWUH GHV FDQGLGDWV
LQWpUHVVDQWV/H V\VWqPHXURNLQDVHW\SHSODVPLQRJHQDFWLYDWRU X3$FRQVLVWH HQXQH VpULQH
SURWpDVH XQ UpFHSWHXU X3$5 HW GHX[ LQKLELWHXUV  3$,  HW 3$,  3ODVPLQRJHQ $FWLYDWRU
,QKLELWRU  HW  &H V\VWqPH MRXH XQ U{OH GDQV O¶LQYDVLRQ HW OH SURFHVVXVPpWDVWDWLTXH HQ
SDUWLFLSDQWjODGpJUDGDWLRQGHODPDWULFHH[WUDFHOOXODLUH/¶pTXLSHGH'XII\DpWpODSUHPLqUH
jPRQWUHUTXHSDUPLOHVSDWLHQWHVDWWHLQWHVG¶XQFDQFHUGXVHLQFHOOHVSUpVHQWDQWGHVQLYHDX[
pOHYpVGHX3$RQWXQWDX[GHVXUYLHSOXVIDLEOH:HLJHOWHWDO
/H YDVFXODU HQGRWKHOLDO JURZWK IDFWRU 9(*) HVW OH IDFWHXU GH FURLVVDQFH GH
O¶HQGRWKpOLXPYDVFXODLUH&¶HVW XQH SURWpLQH GRQW OH U{OH HVW GH GpFOHQFKHU OD IRUPDWLRQ GH
QpRYDLVVHDX[ DQJLRJHQqVH &LQT PROpFXOHV GLIIpUHQWHV RQW pWp LGHQWLILpHV 9(*)$ j
9(*)(/HV9(*)VVRQWLQWpUHVVDQWVFDULOVMRXHQWXQU{OHGDQVODFURLVVDQFHWXPRUDOHHWOH
GpYHORSSHPHQWGHVPpWDVWDVHVHQIDYRULVDQWODQpRDQJLRJHQqVH,OVVHOLHQWjGLYHUVUpFHSWHXUV
DSSHOpV9(*)5HWF«SUpVHQWVjODVXUIDFHGHVFHOOXOHVHQGRWKpOLDOHVHWGpFOHQFKHQWOD
SUROLIpUDWLRQ GH FHV FHOOXOHV 'H QRPEUHXVHV pWXGHV RQW PRQWUp TXH OHV FHOOXOHV WXPRUDOHV
PDPPDLUHVH[SULPDQWOH9(*)5SUpVHQWHQWXQIDFWHXUSURQRVWLTXHGpIDYRUDEOH(OOLVHWDO
)HUUDUDHWDO
 /HJqQHFRGDQWSRXUODWRSRLVRPpUDVH,,ĮHQ]\PHFOpGDQVODUpSOLFDWLRQGHO¶$'1
SOXV UpFHPPHQW pWXGLp GDQV OH FDQFHU GX VHLQ HVW DVVRFLp DX JqQH +(51(8 SDU VD
ORFDOLVDWLRQ VXU OH EUDV ORQJ GX FKURPRVRPH  T FH TXL HQJHQGUH XQH FR
DPSOLILFDWLRQGHVGHX[JqQHVGDQVXQHSURSRUWLRQQRQQpJOLJHDEOHGH WXPHXUV/HVGRQQpHV
DFWXHOOHV LQGLTXHQWTXH ODWRSRLVRPpUDVH,,ĮSRXUUDLWrWUHXQIDFWHXUSUpGLFWLIGH OD UpSRQVH
DX[DQWKUDF\FOLQHV/HVWXPHXUVTXLSUpVHQWHQWXQHFRDPSOLILFDWLRQGH+(5HWGHODWRSR
LVRPpUDVH ,,Į UpSRQGUDLHQW PLHX[ DX[ DQWKUDF\FOLQHV TXH OHV WXPHXUV +(5SRVLWLYHV
XQLTXHPHQW 'L /pR HW DO  '¶DXWUHV pWXGHV VRQW FHSHQGDQW HQFRUH QpFHVVDLUHV SRXU
FRPSUHQGUHOHVPpFDQLVPHVGHUpJXODWLRQGHO¶H[SUHVVLRQGHODWRSRLVRPpUDVH,,ĮHWGpILQLU
VLF¶HVWOHVWDWXWGHVRQJqQHRXGHODSURWpLQHYRLUHGHVGHX[TXLHVWSRWHQWLHOOHPHQWOHSOXV
SUpGLFWLIGHODUpSRQVHDX[DQWKUDF\FOLQHV






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6WUDWpJLHVWKpUDSHXWLTXHV

,O H[LVWH GLIIpUHQWV W\SHV GH WUDLWHPHQWV TXL SHXYHQW rWUH UpDOLVpV VHXOV RX HQ
DVVRFLDWLRQ

&KLUXUJLH

,O HQ H[LVWH  W\SHV OD FKLUXUJLH FRQVHUYDWULFH WXPRUHFWRPLH HW OD FKLUXUJLH QRQ
FRQVHUYDWULFH PDVWHFWRPLH /D WXPRUHFWRPLH FRQVLVWH j UHWLUHU OD WXPHXU HW XQH SHWLWH
TXDQWLWp GHV WLVVXV TXL O¶HQWRXUHQW GH IDoRQ j FRQVHUYHU OD SOXV JUDQGH SDUWLH GX VHLQ
+RXVVDPLHWDO/DPDVWHFWRPLHFRQVLVWHjUHWLUHUODWRWDOLWpGXVHLQ(QFDVGHWXPHXU
LQILOWUDQWH LO HVW pJDOHPHQW QpFHVVDLUH GH UHWLUHU XQ RX SOXVLHXUV JDQJOLRQV O\PSKDWLTXHV
D[LOODLUHV
5DGLRWKpUDSLH
/D UDGLRWKpUDSLH XWLOLVH GHV UD\RQQHPHQWV LRQLVDQWV SRXU GpWUXLUH OHV FHOOXOHV
FDQFpUHXVHVHQEORTXDQWOHXUFDSDFLWpjVHPXOWLSOLHU/DUDGLRWKpUDSLHFLEOHXQLTXHPHQWOHV
SDUWLHV GX FRUSV R OHV FHOOXOHV FDQFpUHXVHV VRQW VXVFHSWLEOHV GH VH GpYHORSSHU  F¶HVW
XQWUDLWHPHQW ORFRUpJLRQDO GHV FDQFHUV /¶LUUDGLDWLRQ D SRXU EXW GH GpWUXLUH OHV FHOOXOHV
FDQFpUHXVHVWRXWHQSUpVHUYDQWOHPLHX[SRVVLEOHOHVWLVVXVVDLQVHWOHVRUJDQHVDYRLVLQDQWV2Q
GLVWLQJXH OD UDGLRWKpUDSLH H[WHUQH HW OD FXULHWKpUDSLH /H FDQFHU GX VHLQ HVW OH SOXV VRXYHQW
WUDLWp SDU UDGLRWKpUDSLH H[WHUQH /HV UD\RQV VRQW pPLV HQ IDLVFHDX SDU XQ DSSDUHLO XQ
DFFpOpUDWHXUOLQpDLUHGHSDUWLFXOHVVLWXpjSUR[LPLWpGHODSDWLHQWHLOVWUDYHUVHQWODSHDXSRXU
DWWHLQGUH OD ]RQHj WUDLWHU /D FXULHWKpUDSLH SHXW DXVVL rWUH XWLOLVpH SRXU WUDLWHU OH FDQFHU GX
VHLQ8QH VXEVWDQFH UDGLRDFWLYH RX UDGLRLVRWRSH HVW LQVpUpH GDQV OD UpJLRQ GX VHLQ R OD
WXPHXUDpWpUHWLUpHjO¶DLGHGHSHWLWVWXEHVFUHX[FDWKpWHUV&HVUDGLRLVRWRSHVGpOLYUHQWXQ
UD\RQQHPHQW GH IDLEOH pQHUJLH OLPLWp j OD ]RQH WUDLWpH &HV WXEHV VRQW UHWLUpV ORUVTXH OD
FXULHWKpUDSLH HVW WHUPLQpH 'H QRXYHOOHV WHFKQLTXHV GH UDGLRWKpUDSLH VRQW HQ SOHLQ
GpYHORSSHPHQWFRPPHODUDGLRWKpUDSLHSHQGDQWODFKLUXUJLHSHURSpUDWRLUHHWGHQRXYHOOHV
PRGDOLWpVG¶LUUDGLDWLRQSDUWLHOOH%UHQQDQHWDO9HUVPHVVHQHWDO


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&KLPLRWKpUDSLH

,O V¶DJLW G¶XQ WUDLWHPHQW XWLOLVp SRXU OHV IRUPHV PpWDVWDWLTXHV SRXU OHVTXHOOHV OD
FKLPLRVHQVLELOLWp HVW ODUJHPHQW GpPRQWUpH HW HQ WUDLWHPHQW DGMXYDQW SRXU OHV IRUPHV QRQ
PpWDVWDWLTXHV'HQRPEUHX[PpGLFDPHQWVH[LVWHQWHWVRQWSUHVFULWVVHXOVRXHQDVVRFLDWLRQ,OV
SHXYHQWrWUHFODVVpVHQIDPLOOHVVHORQOHXUPRGHG¶DFWLRQOHVDQWLPLWRWLTXHVTXLEORTXHQW
OHV FHOOXOHV HQPpWDSKDVH DERXWLVVDQW DLQVL j O¶DSRSWRVH 7D[DQH  OHV DJHQWV DON\ODQWV TXL
VRQWGHVPROpFXOHVGHV\QWKqVHTXLLQKLEHQWODSURJUHVVLRQGHO¶$'1SRO\PpUDVHDXFRXUVGH
ODUpSOLFDWLRQGHO¶$'1&LVSODWLQHOHVDQWLPpWDEROLWHVTXLSHUWXUEHQWODV\QWKqVHGHO¶$'1
HQ EORTXDQW OHV HQ]\PHV QpFHVVDLUHV j OD V\QWKqVH GHV QXFOpRWLGHV PHUFDSWRSXULQH
0HWKRWUH[DWHHWHQILQOHV LQKLELWHXUVGHOD WRSRLVRPpUDVH,,TXL LQKLEHQW OD UHOLJDWLRQGHV
EULQV G¶$'1 DSUqV OH UHOkFKHPHQW GHV FRQWUDLQWHV GH WRUVLRQ QpFHVVDLUHV DX SURFHVVXV GH
UpSOLFDWLRQ(WRSRVLGH/DGXUpHRSWLPDOHGHODFKLPLRWKpUDSLHHVWHQJpQpUDOGHTXDWUHRXVL[
FXUHV/HWDX[GHUpSRQVHHVWUHODWLYHPHQWpOHYpSXLVTX¶LOHVWGHjTXHOTXHVRLWO¶DJHQW
FKRLVL%UDLQHWDO
+RUPRQRWKpUDSLH
&HWUDLWHPHQWHVWHIILFDFHXQLTXHPHQWVXUOHVWXPHXUVKRUPRQRVHQVLEOHVF¶HVWjGLUH
FHOOHVGRQWOHVFHOOXOHVWXPRUDOHVH[SULPHQW OHV UpFHSWHXUVKRUPRQDX[QRWDPPHQWFHOXLGHV
°VWURJqQHV(5HWGHODSURJHVWpURQH35/HVSDWLHQWHVSUpVHQWDQWGHV WXPHXUV(535
VHUDLHQWjUpSRQGUHjO¶KRUPRQRWKpUDSLHDORUVTXHOHWDX[GHUpSRQVHQ
HVWTXHGH
SRXUOHVWXPHXUV(535HWGHSRXUOHVWXPHXUV(535:LWWOLIIHWDO'HX[
W\SHVG¶KRUPRQRWKpUDSLHVRQWXWLOLVpVSRXUWUDLWHUOHVIHPPHVDWWHLQWHVG¶XQFDQFHUGXVHLQ 
OHV WUDLWHPHQWV PpGLFDPHQWHX[ WHOV TXH OH WDPR[LIqQH XQ DQWDJRQLVWH GH (5 HW OHV DQWL
DURPDWDVHVVWpURLGLHQV$URPDVLQHRXQRQVWpURLGLHQV$ULPLGH[TXLLQKLEHQWODV\QWKqVH
GHV°VWURJqQHV/HWDPR[LIqQHHWOHVDQWLDURPDWDVHVSHXYHQWrWUHXWLOLVpVGDQVOHVFDQFHUVGX
VHLQPpWDVWDWLTXHV&HVPpGLFDPHQWVWUqVHIILFDFHVSHXYHQWGXUDEOHPHQWSURORQJHUODGXUpH
GHYLHFKH]FHUWDLQHVIHPPHV
7KpUDSLHVFLEOpHV
2Q DSSHOOH WKpUDSLHV FLEOpV GHV PpGLFDPHQWV TXL DJLVVHQW VSpFLILTXHPHQW VXU GHV
PpFDQLVPHVIDYRULVDQWOHGpYHORSSHPHQWGHODWXPHXU




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 /HWUDVWX]XPDE
&RQQX DXVVL VRXV VRQ QRP FRPPHUFLDO +HUFHSWLQ OH WUDVWX]XPDE IDLW SDUWLH GH OD
IDPLOOHGHVDQWLFRUSVPRQRFORQDX[ ,ODpWpVSpFLDOHPHQWFRQoXSRXUUHFRQQDvWUHXQHUpJLRQ
H[WUDFHOOXODLUHGH OD SURWpLQH+(5HW HPSrFKHU DLQVL VDGLPpULVDWLRQDYHF OH UpFHSWHXUGH
O¶(*) RX +(5 /HV FHOOXOHV FDQFpUHXVHV GHYLHQQHQW LQVHQVLEOHV j O¶(*) HQWUDvQDQW XQH
GLPLQXWLRQ LPSRUWDQWH GH OHXU SUROLIpUDWLRQ /H WUDVWX]XPDE HVW SDU DLOOHXUV FDSDEOH GH
VWLPXOHU OH V\VWqPH LPPXQLWDLUH FRQWUH OHV FHOOXOHV FDQFpUHXVHV &HWWH WKpUDSLH FLEOpH HVW
DFWXHOOHPHQW XWLOLVpH HQ DVVRFLDWLRQ DYHF XQH FKLPLRWKpUDSLH j EDVH G¶XQ WD[DQH GDQV OH
WUDLWHPHQWGHVFDQFHUVGXVHLQPpWDVWDWLTXHV
 /HEpYDFL]XPDE
&RPPHUFLDOLVpVRXV OHQRPG¶$YDVWLQOHEpYDFL]XPDEIDLWSDUWLHGH OD IDPLOOHGHV
DQWLFRUSVPRQRFORQDX[,ODpWpFRQoXSRXUUHFRQQDvWUHHWQHXWUDOLVHUOHIDFWHXUGHFURLVVDQFH
HQGRWKpOLDO YDVFXODLUH 9(*) XQH SURWpLQH TXL FLUFXOH GDQV OH VDQJ HW TXL DJLW VXU OD
FURLVVDQFHGHVYDLVVHDX[VDQJXLQV/DGLPLQXWLRQGHODQpRDQJLRJHQqVHWXPRUDOHHQWUDvQHOH
UDOHQWLVVHPHQWGHODFURLVVDQFHGHVWXPHXUV
 /HODSDWLQLE
&RPPHUFLDOLVp VRXV OH QRP GH 7\YHUE OH ODSDWLQLE DSSDUWLHQW j XQ JURXSH GH
PpGLFDPHQWVTXLVRQWGHVLQKLELWHXUVGHSURWpLQHNLQDVH/HODSDWLQLEHVWXQLQKLELWHXUGHOD
W\URVLQHNLQDVHVLWXpHGDQV OHGRPDLQHF\WRSODVPLTXHGXFRUpFHSWHXUGHO¶(*)+(5TXL
HVW VXUH[SULPp GDQV  j  GHV WXPHXUV PDPPDLUHV 6RQ DFWLRQ LQKLELWULFH HQWUDvQH
O¶DEVHQFHGHVLJQDOLVDWLRQGHSXLVODW\URVLQHNLQDVHGH+(5HWFRQWULEXHDLQVLjFRQWU{OHUOD
GLYLVLRQGHVFHOOXOHVFDQFpUHXVHVHWGRQFOHGpYHORSSHPHQWGHVWXPHXUV

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 /DWXPRULJHQqVHPDPPDLUH
 
$OWpUDWLRQVJpQpWLTXHVHWFDUFLQRJHQqVH

/D FDUFLQRJHQqVH FRUUHVSRQG j XQ HQVHPEOH G¶pWDSHV VXFFHVVLYHV FRQGXLVDQW j OD
WUDQVIRUPDWLRQG¶XQHFHOOXOHQRUPDOHHQXQHFHOOXOHFDQFpUHXVH(OOHUpVXOWHGHO¶DFFXPXODWLRQ
G¶DOWpUDWLRQVJpQpWLTXHVHWpSLJpQpWLTXHVDOODQWGHPXWDWLRQVVRPDWLTXHVjGHVGpOpWLRQVYRLUH
GHV FDVVXUHV GHV WUDQVORFDWLRQV GHV GXSOLFDWLRQV RX GHV SHUWHV DQHXSORLGLH
FKURPRVRPLTXHV RX HQFRUH GHV DPSOLILFDWLRQV HW UpDUUDQJHPHQWV JpQLTXHV &HV DOWpUDWLRQV
JpQpWLTXHV VRQW GLIILFLOHPHQW UpSDUpHV FDU OHV V\VWqPHV GH UpSDUDWLRQV SDU H[FLVLRQ GH
QXFOpRWLGHVRX1(5GHEDVHVRX%(5GHVFDVVXUHV VLPSOHRXGRXEOHEULQ VRQWGpILFLHQWV
.DULKWDODHWDO$JQROHWWRHWDO&HVFKDQJHPHQWVWRXFKHQWQRQVHXOHPHQWOHV
FHOOXOHV PDOLJQHV PDLV SHXYHQW pJDOHPHQW DWWHLQGUH OHV FHOOXOHV TXL LQWHUDJLVVHQW DYHF OD
WXPHXU WHOOHVTXH OHV FHOOXOHV LPPXQLWDLUHVYDVFXODLUHV HW VWURPDOHV 2VERUQHHWDO 
+DQDKDQHWDO/DSOXSDUWGHVPRGLILFDWLRQVJpQpWLTXHVVRQWDFTXLVHVGDQVOHFDVGH
FDQFHUV GX VHLQ VSRUDGLTXHV 'DQV VHXOHPHQW  GHV FDV FHV DOWpUDWLRQV JpQpWLTXHV VRQW
KpULWpHVHWSUpGLVSRVHQWOHVLQGLYLGXVjGpYHORSSHUFHW\SHGHFDQFHU(QHIIHWGDQVOHVIRUPHV
IDPLOLDOHV OD FDQFpURJHQqVHHVWDVVRFLpHjXQHSHUWHGH IRQFWLRQGHVJqQHV VXSSUHVVHXUVGH
WXPHXUV WHOV TXH%5&$ HW%5&$ 'DQV WRXV OHV FDV FHV pYqQHPHQWV DERXWLVVHQW j XQH
LQVWDELOLWp JpQRPLTXH SHUPHWWDQW DX[ FHOOXOHV G¶DFTXpULU XQ FHUWDLQ QRPEUH GH
FDUDFWpULVWLTXHV DXWRQRPLH YLVjYLV GHV VLJQDX[ GH FURLVVDQFH FHOOXODLUH SHUWH GH OD
VHQVLELOLWp DX[ VLJQDX[ LQKLELWHXUV GH FURLVVDQFH FHOOXODLUH DFWLYDWLRQ G¶RQFRJqQHV HW
LQDFWLYDWLRQ GH JqQHV VXSSUHVVHXUV GH WXPHXUV UpVLVWDQFH j ODPRUW FHOOXODLUH SURJUDPPpH
DSRSWRVH SRWHQWLHO GH UpSOLFDWLRQ LOOLPLWp FDSDFLWp G¶LQYDVLRQ WLVVXODLUH SRWHQWLHO
PpWDVWDWLTXHHWFDSDFLWpjDFWLYHUXQHQpRDQJLRJHQqVH+DQDKDQHWDO+DQDKDQHWDO

'HWUqVQRPEUHXVHVGRQQpHVWHQGHQWjSURXYHUO¶H[LVWHQFHG¶XQHKLpUDUFKLHFHOOXODLUH
GDQVOHVWXPHXUVVROLGHVGLULJpHSDUGHVFHOOXOHVFDQFpUHXVHVD\DQWGHVSURSULpWpVGHFHOOXOHV
VRXFKHV  OHV FHOOXOHV VRXFKHV FDQFpUHXVHV &6& /HV FHOOXOHV VRXFKHV QRUPDOHV &61
pSLWKpOLDOHV RUJDQLVHQW OH IRQFWLRQQHPHQW GH OD JODQGH PDPPDLUH JUkFH j GHV SURSULpWpV
LQWULQVqTXHV VSpFLILTXHV &HV SURSULpWpV DVVRFLHQW XQH ORQJXH GXUpH GH YLH XQH FDSDFLWp j
V¶DXWRUHQRXYHOHU HW j SURGXLUH GHV FHOOXOHV ILOOHV FDSDEOHV GH VH GLIIpUHQFLHU /D FDSDFLWp
G¶DXWRUHQRXYHOOHPHQW SHUPHW GH SUpVHUYHU HW GH UpJXOHU OH SRRO GH &61 GDQV OD JODQGH






)LJXUH  0RGqOH K\SRWKpWLTXH H[SOLTXDQW OHV GLIIpUHQWV VRXVW\SHV GHV WXPHXUV
PDPPDLUHV /HV GLIIpUHQWV VRXV W\SHV GHV WXPHXUV PDPPDLUHV VHUDLHQW OD FRQVpTXHQFH
G¶pYqQHPHQWV JpQpWLTXHV HW pSLJpQpWLTXHV WRXFKDQW XQH FHOOXOH VRXFKH GH O¶pSLWKpOLXP 
3RO\DN 


 
 
 





&HOOXOHVRXFKH
PDPPDLUHpSLWKpOLDOH
ELSRWHQWLHOOH
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PDPPDLUH 'DQV OHV WXPHXUV PDPPDLUHV OHV &6& FDUDFWpULVpHV SDU O¶H[SUHVVLRQ GH
PDUTXHXUVSURWpLTXHVjOHXUVXUIDFH&'HW&'SURYLHQGUDLHQWGLUHFWHPHQWGHVFHOOXOHV
VRXFKHV QRUPDOHV DGXOWHV GH O¶pSLWKpOLXP PDPPDLUH TXL VHUDLHQW VHXOHV OH VLqJH GHV
DOWpUDWLRQVJpQpWLTXHVjO¶RULJLQHGHOHXUWUDQVIRUPDWLRQGHOHXUH[SDQVLRQHWGHOHXUVpOHFWLRQ
*LQHVWLHU HW DO  (DVZDUDQ HW DO  1DURG  &HV DOWpUDWLRQV VHUDLHQW j
O¶RULJLQHGHVGLIIpUHQWVVRXVW\SHVGHWXPHXUVPDPPDLUHV)LJXUH/HVRXVW\SHOXPLQDOHVW
OH SOXV LPSRUWDQW  LO UHSUpVHQWH OH VRXVW\SH DX[ UpFHSWHXUV KRUPRQDX[ SRVLWLIV TXL
H[SULPH OHV F\WRNpUDWLQHV &. 'DQV  GHV FDV FHV WXPHXUV VRQW DVVRFLpHV j XQH
PXWDWLRQGH73/HVRXVW\SHEDVDOOLNHFRUUHVSRQGTXDQWjOXLjGHVWXPHXUVQ¶H[SULPDQW
QLOHVUpFHSWHXUVKRUPRQDX[QL+(5PDLVRQWXQHIRUWHH[SUHVVLRQGHV&.HWHWGHV
JqQHVGHSUROLIpUDWLRQ'DQVGHVFDV OD73HVWPXWpH&¶HVWGDQVFHJURXSHTXH VH
UHWURXYH WUqV VRXYHQW OD PXWDWLRQ %5&$ /H GHUQLHU VRXV JURXSH HVW FHOXL GX VRXVW\SH
+(5/HVFHOOXOHVGHFHVWXPHXUVH[SULPHQW+(5HWSUpVHQWHQWXQWDX[GHPXWDWLRQGH
73GHO¶RUGUHGH3HURXHWDO6RUOLHHWDO-H\DNXPDUHWDO
(QILQOHVGRQQpHVpSLGpPLRORJLTXHVYRLUSDUDJUDSKH,,PRQWUHQWTX¶XQHJURVVHVVH
SUpFRFHGLPLQXHFRQVLGpUDEOHPHQWOHULVTXHGHFDQFHUGXVHLQHWFHSDUFHTX¶HOOHHQWUDvQHXQH
GLIIpUHQFLDWLRQWHUPLQDOHGHVFHOOXOHVpSLWKpOLDOHVPDPPDLUHV3RO\DNHWDO6FKQDEHO
HWDO

'DQV OD FDUFLQRJHQqVH VH GLVVRFLHQW FODVVLTXHPHQW  JUDQGHV pWDSHV /D qUH HVW
O¶LQLWLDWLRQ TXL FRUUHVSRQG j OD SUHPLqUH PXWDWLRQ G¶XQH FHOOXOH QRUPDOH TXL GHYLHQW DORUV
LUUpYHUVLEOHPHQW DOWpUpH ,O V¶DJLW G¶XQH DOWpUDWLRQ JpQpWLTXH GHV FHOOXOHV TXL SRXUURQW DORUV
SUROLIpUHU GH IDoRQDQDUFKLTXH SRXU IRUPHU XQH H[FURLVVDQFH WLVVXODLUH DSSHOpH K\SHUSODVLH
&HWWH K\SHUSUROLIpUDWLRQ VH SRXUVXLYUD HQVXLWH ORUV GH O¶pWDSH GH SURPRWLRQ DERXWLVVDQW j
O¶DSSDULWLRQ G¶XQ FDUFLQRPH LQVLWX /RUV GH FHWWH SKDVH OHV FHOOXOHV DFTXLqUHQW G¶DXWUHV
DOWpUDWLRQVJpQpWLTXHV OHXUFRQIpUDQWDLQVLGHQRXYHOOHVSURSULpWpVELRORJLTXHV WHOOHVTX¶XQH
LQGpSHQGDQFH YLVjYLV GHV IDFWHXUV ELRORJLTXHV XQH UpVLVWDQFH j O¶DSRSWRVH RX HQFRUH XQH
SHUWHGH ODFDSDFLWpGHFRPPXQLFDWLRQ LQWHUFHOOXODLUH&HVDOWpUDWLRQVJpQqUHQWGHQRXYHDX[
SKpQRW\SHV VWDEOHV HW WRWDOHPHQW LQGpSHQGDQWV GHV IDFWHXUV H[WHUQHV JUkFH QRWDPPHQW j
O¶DFWLYDWLRQ G¶RQFRJqQHV HWRX j O¶LQDFWLYDWLRQ GH JqQHV VXSSUHVVHXUV GH WXPHXUV  F
HVW OD
SKDVH GH GLVVpPLQDWLRQ 7URVNR HW DO  &¶HVW ORUV GH FHWWH pWDSH TXH OHV FHOOXOHV
FDQFpUHXVHVYRQWHQYDKLUOHWLVVXFRQMRQFWLIDGMDFHQW)LJXUH













)LJXUH  /HV GLIIpUHQWHV pWDSHV GH OD FDQFpURJHQqVHPDPPDLUH /RUV G¶XQH DOWpUDWLRQ
JpQpWLTXH OHV FHOOXOHV GH O¶pSLWKpOLXP PDPPDLUH VXELVVHQW DX FRXUV GX WHPSV XQH
WUDQVIRUPDWLRQ OHV UHQGDQW K\SHUSODVLTXHV SXLV WXPRUDOHV 6XLWH j XQH SUROLIpUDWLRQ
DQDUFKLTXHFHVFHOOXOHVFRQGXLVHQWDXGpYHORSSHPHQWG¶XQFDUFLQRPHLQVLWXOLPLWpjODODPH
EDVDOH/¶pWDSHVXLYDQWHFRUUHVSRQGjODGLVVpPLQDWLRQGHVFHOOXOHVFDQFpUHXVHVGDQVOHWLVVX
FRQMRQFWLI DGMDFHQW SRXU IRUPHU XQH WXPHXUPDOLJQH VXLWH j OD UXSWXUH GH OD ODPH EDVDOH
&HWWH WXPHXU LQYDVLYHPDOLJQHSRXUUD rWUH j O¶RULJLQHGHPpWDVWDVHV&HVGLIIpUHQWHV pWDSHV
VRQWUHSUpVHQWpHVjODIRLVSDUGHVFRXSHVKLVWRORJLTXHVHWGHVUHSUpVHQWDWLRQVVFKpPDWLTXHV
&&,6 FDUFLQRPH FDQDODLUH LQVLWX  &&, FDUFLQRPH FDQDODLUH LQILOWUDQW )LJXUHPRGLILpH
G¶DSUqV9DUJR*RJRODHW5RVHQ


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/HVJqQHVVXSSUHVVHXUVGHWXPHXUVHWOHVRQFRJqQHVMRXHQWXQU{OHSUpSRQGpUDQWGDQV
ODFDUFLQRJHQqVHPDPPDLUH/HVJqQHVVXSSUHVVHXUVGH WXPHXUV MRXHQWXQU{OH IRQGDPHQWDO
GDQVO¶LQKLELWLRQGHODSUROLIpUDWLRQFHOOXODLUH/RUVTX¶LOVVRQWLQDFWLYpVSDUXQHPXWDWLRQSDU
H[HPSOH LOVQ¶H[HUFHQWSOXV OHXU U{OHGHUpJXODWLRQQpJDWLYH/HVRQFRJqQHV VRQWGHVJqQHV
TXLDFWLYpVRXVXUH[SULPpVLQGXLVHQWGHVVLJQDX[GHSUROLIpUDWLRQFHOOXODLUH/HVRQFRJqQHV
DJLVVHQW G¶XQH IDoRQ GRPLQDQWH XQH VHXOH FRSLH HVW QpFHVVDLUH j OHXU DFWLYLWp HW
DIIUDQFKLVVHQWDLQVLODFHOOXOHGHFRQWUDLQWHVTXLUpJXOHQWVDSUROLIpUDWLRQ3OXVG¶XQHFHQWDLQH
G¶RQFRJqQHVRQWpWp LGHQWLILpV&HUWDLQVVRQW IUpTXHPPHQWUHWURXYpVGDQV OHFDQFHUGXVHLQ
3DUPLFHX[FLVHGLVWLQJXHO¶RQFRJqQH+(5/¶RQFRJqQH+(5FRQQXpJDOHPHQWVRXVOH
QRP GH FHUE% FRGH XQ UpFHSWHXU j DFWLYLWp W\URVLQH NLQDVH GH OD IDPLOOH GH O¶(*)5
(SLGHUPDO*URZWK)DFWRU5HFHSWRU&HUpFHSWHXUHVWGLWRUSKHOLQFDUjFHMRXUVRQOLJDQG
Q¶HVW SDV FRQQX &H SURWRRQFRJqQH SHXW rWUH DPSOLILp HW VXUH[SULPp GDQV  j  GHV
FDQFHUVGXVHLQLQYDVLIV&HWWHVXUH[SUHVVLRQDXJPHQWHDLQVLODVHQVLELOLWpjO¶(*)GHVFHOOXOHV
pSLWKpOLDOHV PDPPDLUHV WUDQVIRUPpHV SXLVTXH OD SURWpLQH +(5 V¶KpWpURGLPpULVH
SUpIpUHQWLHOOHPHQW DYHF OH UpFHSWHXU GH O¶(*) RX +(5 &HUWDLQHV DOWpUDWLRQV JpQpWLTXHV
SHXYHQW pJDOHPHQW FRQFHUQHU OH UpFHSWHXU +(5 QRWDPPHQW OHV PXWDWLRQV WRXFKDQW OH
GRPDLQHGHODW\URVLQHNLQDVHGHFHUpFHSWHXU&HGHUQLHUSUpVHQWHDORUVXQHDFWLYLWpW\URVLQH
NLQDVH FRQVWLWXWLYH TXL V¶DFFRPSDJQH G¶XQH DFWLYDWLRQ FRQWLQXH GH QRPEUHXVHV YRLHV GH
VLJQDOLVDWLRQ FRQGXLVDQW j OD SUROLIpUDWLRQ HW j OD PLJUDWLRQ FHOOXODLUHV O¶DQJLRJHQqVH HW OD
UpVLVWDQFHjO¶DSRSWRVH6WHUQHWDO-H\DNXPDUHWDO/¶RQFRJqQHF0<&FRGH
SRXU XQH SURWpLQH QXFOpDLUH TXL VRXV IRUPH SKRVSKRU\OpH UpJXOH OD WUDQVFULSWLRQ GH JqQHV
LPSOLTXpV GDQV OD SUROLIpUDWLRQ FHOOXODLUH HQ IRUPDQW XQ GLPqUH DYHF OD SURWpLQH 0D[
2VERUQHHWDO  :D]HUHWDO/DSURWpLQHF0<&HVW VXUH[SULPpHGDQVj
GHVWXPHXUVPDPPDLUHVHWSOXVLHXUVpWXGHVO¶DVVRFLHQWjXQPDXYDLVSURQRVWLFGDQVOHV
WXPHXUVGHKDXWJUDGH%ODQFDWRHWDO/LDRHW'LFNVRQ+RULXFKLHWDO
'HX[JqQHVVXSSUHVVHXUVGHWXPHXUVPDMHXUVLQWHUYLHQQHQWGDQVODUpJXODWLRQGXF\FOH
FHOOXODLUHODSURWpLQHGXUpWLQREODVWRPHS5%HWOHSURGXLWGXJqQHS
/D SURWpLQH 5% FRGpH SDU OH JqQH 5% LQWHUYLHQW GDQV OH FRQWU{OH GX F\FOH FHOOXODLUH DX
QLYHDX GH OD WUDQVLWLRQ *6 HQ IRQFWLRQ GH VRQ pWDW GH SKRVSKRU\ODWLRQ /D SURWpLQH 5%
HPSrFKHGHIDoRQDFWLYHOHVFHOOXOHVHQSKDVH*RX*GXF\FOHFHOOXODLUHG¶LQLWLHUODSKDVH6
HQpWDQWFRPSOH[pHDYHFOHIDFWHXUGHWUDQVFULSWLRQ()&HGHUQLHUHVWXQIDFWHXUHVVHQWLHO
SRXUO¶H[SUHVVLRQGHQRPEUHX[JqQHVQpFHVVDLUHVSRXUODSKDVH6FRPPHODF\FOLQH$RXOD
'+)5 'LK\GURIRODWH 5HGXFWDVH $X IXU HW j PHVXUH TXH OHV FHOOXOHV SURJUHVVHQW YHUV OD
SKDVH65%HVWSKRVSKRU\OpHSDU&GNHW&GNFHTXLHQWUDvQHVDGLVVRFLDWLRQGH()&H
)LJXUH  5HSUpVHQWDWLRQ VFKpPDWLTXHGX F\FOH FHOOXODLUH5%HW S5% UHSUpVHQWHQW OHV
IRUPHVQRQSKRVSKRU\OpHHWSKRVSKRU\OpHGHODSURWpLQHGXUpWLQREODVWRPH5%SUpVHQWHGHV
UpVLGXVVpULQHVRXWKUpRQLQHVTXLVRQWSKRVSKRU\OpVSDUGHVNLQDVHVGpSHQGDQWHVGHF\FOLQHV
&GNV/DSURWpLQH5%jO¶pWDWK\SRSKRVSKRU\OpEORTXHOHF\FOHFHOOXODLUHHQSKDVH*YLDOD
VpTXHVWUDWLRQ GX IDFWHXU GH WUDQVFULSWLRQ () 6RXV O¶LQIOXHQFH GH IDFWHXUV PLWRJqQHV OD
SURWpLQH 5% SHUG VRQ pWDW K\SRSKRVSKRU\Op HW OH F\FOH FHOOXODLUH SURJUHVVH /H IDFWHXU GH
WUDQVFULSWLRQ()SHXWDORUVLQLWLHUODWUDQVFULSWLRQG¶$51PQpFHVVDLUHVjO¶HQWUpHHQSKDVH6
GXF\FOHFHOOXODLUHG¶DSUqV'XSRQWHWDO


)LJXUH5pJXODWLRQGH ODSURWpLQHS'DQV OHV FHOOXOHVQRUPDOHV OD WUDQVFULSWLRQGH
0'0 0XULQH'RXEOH0LQXWH  SDU S FRQGXLW j OD GpJUDGDWLRQ GH FHWWH GHUQLqUH8Q
VWUHVVFHOOXODLUHFRPPHXQHDFWLYDWLRQG¶XQRQFRJqQHLQGXLW S$5)TXLVpTXHVWUH0'0
'HSOXVGHVGRPPDJHVGDQV O¶$'1RXGHVDJHQWVGHFKLPLRWKpUDSLH DFWLYHQWGHVSURWpLQHV
NLQDVHV WHOOHV TXH $70 $WD[LD 7HODQJLHFWDVLD 0XWDWHG RX $75 $WD[LD 7HODQJLHFWDVLD
5HODWHG TXL SDU O¶LQWHUPpGLDLUH GH OD'1$3. '1$GHSHQGHQW 3URWHLQ.LQDVH HW GH OD
&.,, &DVHLQ .LQDVH ,, SKRVSKRU\OHQW S &HV SKRVSKRU\ODWLRQV SHUPHWWHQW G¶XQH SDUW
G¶HPSrFKHUODOLDLVRQDYHF0'0HWG¶DXWUHSDUWVDIL[DWLRQVXUGHVVpTXHQFHVVSpFLILTXHVj
O¶$'1&HVpYqQHPHQWVFRQGXLVHQWjXQHDXJPHQWDWLRQGXQLYHDXGHSHWjODWUDQVFULSWLRQ
GHVHVJqQHVFLEOHVS%$;«G¶DSUqV$OH[HWDO
6LJQDX[
PLWRJqQHV
7*)
$FWLYDWLRQ
RQFRJqQHV $'1OpVp &KLPLRWKpUDSLHV 
5pSRQVH $SRSWRVH$'1UpSDUp$UUrW*$UUrW*
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GHUQLHU DLQVL OLEpUp SHXW LQLWLHU OD SKDVH6 JUkFH j VRQ U{OH GDQV OD WUDQVFULSWLRQGHV JqQHV
QpFHVVDLUHV j OD UpDOLVDWLRQ GH FHWWH SKDVH /D SKRVSKRU\ODWLRQ GH 5% RX S5% VXLW
O¶DSSDULWLRQ GHV FRPSOH[HV F\FOLQH&GN 'DQV XQ SUHPLHU WHPSV VHXOH &GN DVVRFLpH j OD
F\FOLQH'SKRVSKRU\OH5%&HWWHSKRVSKRU\ODWLRQ LQGXLW OHFKDQJHPHQWGHFRQIRUPDWLRQGH
S5% HW SHUPHW DLQVL OH UHFUXWHPHQW GX FRPSOH[H F\FOLQH (FGN TXL SKRVSKRU\OH XQH
GHX[LqPH IRLV S5E VXU GHV VLWHV GLIIpUHQWV GH FHX[ XWLOLVpV SDU &GN )LJXUH 
/¶K\SRSKRVSKRU\ODWLRQ GH S5E HVW QRWDPPHQW PDLQWHQXH SDU OH 7*)ȕ 7XPRU *URZWK
)DFWRUȕ&HFLH[SOLTXHTX¶XQHSHUWHGHVHQVLELOLWpDX7*)ȕVXLWHjXQHPXWDWLRQGXJqQH
FRGDQWVRQUpFHSWHXUHQWUDvQHODSKRVSKRU\ODWLRQGHS5%HWGRQFODSURJUHVVLRQGHVFHOOXOHV
GDQVOHF\FOHFHOOXODLUH'DQVOHFDQFHUGXVHLQO¶DEVHQFHG¶H[SUHVVLRQGHODSURWpLQH5%VXLWH
j XQHPXWDWLRQ QRQ VHQV GH VRQ JqQH VXU XQ DOOqOH HW XQH SHUWH G¶KpWpUR]\JRWLH VXU O¶DXWUH
DOOqOHVRQWREVHUYpHVGDQVjGHVFDV%RVFRHW.QXGVHQ'HSOXVGHVpWXGHV
UpFHQWHV VXJJqUHQW TXH OH VWDWXW GH 5% DXUDLW XQ LPSDFW VXU OD UpVLVWDQFH GHV FDQFHUV (5
SRVLWLIVDXWDPR[LIqQH:LWNLHZLF]HW.QXGVHQ
/D SURWpLQH S DSSHOpH ©JDUGLHQQH GX JpQRPHª LQWHUYLHQW GDQV O¶DUUrW GX F\FOH
FHOOXODLUHHQWUHODSKDVH*HWODSKDVH6HWGDQVO¶DSRSWRVH)LJXUH/DSURWpLQHSVH
IL[HVXUXQHVpTXHQFHVSpFLILTXHG¶$'1DERXWLVVDQWjODWUDQVFULSWLRQGHJqQHVUpJXODQW OHV
SRLQWVGHFRQWU{OHGHVSKDVHVGXF\FOHFHOOXODLUHHWGHVJqQHVTXLSDUWLFLSHQWjODUpSDUDWLRQGH
O¶$'13DUFHVDFWLYLWpVSDVVXUHO¶LQWpJULWpGXJpQRPHHQLQWHUGLVDQWODUpSOLFDWLRQRXOD
VpJUpJDWLRQ GHV FKURPRVRPHV HQGRPPDJpV HW HQ LQGXLVDQW OD UpSDUDWLRQ GH O¶$'1 /RUV
G¶XQH DJUHVVLRQ FHOOXODLUH OD FRQFHQWUDWLRQ HW OD GHPLYLH GH S V¶DFFURLVVHQW SDU XQH
GLPLQXWLRQGHVDGpJUDGDWLRQSK\VLRORJLTXH,ODpWpPRQWUpH[SpULPHQWDOHPHQWTX¶XQHVLPSOH
OpVLRQGRXEOHEULQVXIILVDLWj LQGXLUHXQHDXJPHQWDWLRQGXWDX[GHS/RUVTXHGHV OpVLRQV
VRQWWURSLPSRUWDQWHVSSHXWRULHQWHUODFHOOXOHYHUVO¶DSRSWRVHpOLPLQDQWDLQVLOHVFHOOXOHV
SRWHQWLHOOHPHQWPDOLJQHV(QSUpVHQFHGHSPXWpHO¶$'1Q¶HVWSOXVUpSDUpFHTXLHQWUDvQH
XQH LQVWDELOLWp JpQRPLTXH DVVRFLpH j XQH DFFXPXODWLRQ GH PXWDWLRQV TXL SURYRTXHQW XQH
FURLVVDQFHLQFRQWU{OpH:D]HUHWDO+DQDKDQHWDO/DPXWDWLRQGXJqQHGHOD
SURWpLQH S UHSUpVHQWH DLQVL XQ GHV PR\HQV GH V¶RSSRVHU j O¶DSRSWRVH 3 HQ WDQW TXH
IDFWHXUGH WUDQVFULSWLRQLQGXLWHQWUHDXWUH O¶H[SUHVVLRQGH ODSURWpLQHSURDSRSWRWLTXH%$;
WDQGLVTX¶HOOHUpSULPHFHOOHGH%FO%DVXHWDO=LQNHOHWDO/HJqQH73HVW
PXWp GDQV  GHV FDQFHUV PDPPDLUHV ,$5& 73 'DWDEDVH  HW FHUWDLQHV pWXGHV
PRQWUHQWXQOLHQHQWUHOHVWDWXWGHSHWODUpSRQVHDX[WUDLWHPHQWV9DUQDHWDO





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/HV JqQHV %5&$ HW %5&$ VRQW pJDOHPHQW VXSSUHVVHXUV GH WXPHXUV GRQW OHV
DOWpUDWLRQVSUpGLVSRVHQWDX[FDQFHUVGXVHLQKpUpGLWDLUHVGpWDLOOpGDQVOHSDUDJUDSKH,

'HVDOWpUDWLRQVSHXYHQWpJDOHPHQWWRXFKHUGHVJqQHVDJLVVDQWVXUOH©UHPRGHODJHªGH
OD FKURPDWLQHRX VXU OHGHJUpGHPpWK\ODWLRQGH O¶$'1DOWpUDWLRQVpSLJpQpWLTXHV FHTXLD
SRXU FRQVpTXHQFH GH SURYRTXHU GHV PRGLILFDWLRQV GH O¶H[SUHVVLRQ GH JqQHV &¶HVW SDU
H[HPSOH OH FDV GX JqQH VXSSUHVVHXU GH WXPHXU 37(1 3KRVSKDWDVH DQG 7HQVLQ KRPRORJ
LQDFWLYp SDU K\SHUPpWK\ODWLRQ GH VHV VpTXHQFHV SURPRWULFHV GDQV  GHV FDQFHUV GX VHLQ
VSRUDGLTXHV.KDQHWDO+DQDKDQHWDO

3URJUHVVLRQWXPRUDOHLQYDVLRQHWPpWDVWDVHV

/HVFDQFHUVpYROXHQWHQGHX[SKDVHVXQHSKDVHORFDOHFDUDFWpULVpHSDU ODFURLVVDQFH
WXPRUDOHHWXQHSKDVHJpQpUDOHVH WUDGXLVDQWSDUXQHGLVVpPLQDWLRQ GHVFHOOXOHV WXPRUDOHVj
GLVWDQFH GH OD WXPHXU LQLWLDOH SRXU IRUPHU GHV PpWDVWDVHV &HWWH SKDVH GH GLVVpPLQDWLRQ
QpFHVVLWHGLIIpUHQWHVpWDSHVODFURLVVDQFHGHODWXPHXUO¶DQJLRJHQqVHQpRYDVFXODULVDWLRQHW
OD WUDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH FDUDFWpULVpH SDU XQH SURGXFWLRQ DFFUXH G¶HQ]\PHV
SURWpRO\WLTXHVHWO¶DFTXLVLWLRQGHFDSDFLWpVPLJUDWULFHVHWLQYDVLYHV+HLPDQQHWDO

/HVVLJQDX[GHSUROLIpUDWLRQFRQGXLVDQWjODFURLVVDQFH
WXPRUDOH
 
/D FURLVVDQFH GHV WXPHXUV PDPPDLUHV VH IDLW HVVHQWLHOOHPHQW VRXV O¶LQIOXHQFH GH
VLJQDX[GHSUROLIpUDWLRQG¶RULJLQHHQGRFULQHOHV°VWURJqQHVHWODSURJHVWpURQHSDUDFULQHRX
DXWRFULQHIDFWHXUVGHFURLVVDQFH(*)(SLGHUPDO*URZWK)DFWRU,*),QVXOLQOLNH*URZWK
)DFWRU HW +*)6) +HSDWRF\WH *URZWK )DFWRU6FDWWHU )DFWRU 6WXOO HW DO  &HV
VLJQDX[ VRQW VRXYHQW j O¶RULJLQH GH GpUpJXODWLRQV GX F\FOH FHOOXODLUH HW SHXYHQW pJDOHPHQW
SHUPHWWUHDX[FHOOXOHVFDQFpUHXVHVG¶pFKDSSHUjO¶DSRSWRVH(QHIIHWGHVPXWDWLRQVGXJqQH
3O¶H[SUHVVLRQGH%FOGpSHQGDQWHGHV°VWURJqQHVRXHQFRUHO¶DFWLYDWLRQFRQVWLWXWLYHGHOD
YRLHGHVXUYLHGpFOHQFKpHSDUOHVIDFWHXUVGHFURLVVDQFHVRQWLPSOLTXpHVGDQVFHWpFKDSSHPHQW
jO¶DSRSWRVH
 




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/HV°VWURJqQHV
 
 /HV KRUPRQHV LPSOLTXpHV GDQV OD SUROLIpUDWLRQ WXPRUDOH PDPPDLUH VRQW
HVVHQWLHOOHPHQWOHV°VWURJqQHV'HQRPEUHXVHVpWXGHVLQYLWURHWLQYLYRRQWPRQWUpTXHOHV
°VWURJqQHVRQWXQHDFWLYLWpPLWRJqQH VXU OHV FHOOXOHV FDQFpUHXVHVPDPPDLUHV 3ODWHW HWDO

&HVKRUPRQHVDJLVVHQWSDUO¶LQWHUPpGLDLUHGHUpFHSWHXUVQXFOpDLUHVTXLH[LVWHQWVRXV
GHX[IRUPHV(5Į(VWURJHQ5HFHSWRUDOSKDHW(5ȕ(VWURJHQ5HFHSWRUEHWD/HUpFHSWHXU
DOSKD GHV°VWURJqQHV HVW SUpVHQW GDQV  j GHV WXPHXUV PDPPDLUHV 6HXO(5Į VHUDLW
FODLUHPHQWLPSOLTXpGDQVODSUROLIpUDWLRQFHOOXODLUHLQGXLWHSDUOHV°VWURJqQHV(5ȕH[HUFHUDLW
TXDQW j OXL GHV HIIHWV DQWLSUROLIpUDWLIV 'H1DUGR HW DO  3RZHOO HW DO  /HV
WXPHXUVPDPPDLUHV(5SRVLWLYHVVRQWFDUDFWpULVpHVSDUXQHFURLVVDQFHUDSLGHHWVRQWVRXYHQW
PRLQVLQYDVLYHVTXHOHVWXPHXUV(5QpJDWLYHVFHTXLH[SOLTXHTXHOHXUSURQRVWLFVRLWGHFH
IDLWJpQpUDOHPHQWPHLOOHXU

,O H[LVWH TXDWUH YRLHV GLVWLQFWHV LPSOLTXpHV GDQV OD VLJQDOLVDWLRQ GH (5 OD YRLH
JpQRPLTXHFODVVLTXHRXQRQFODVVLTXHODYRLH DOWHUQDWLYHLQGpSHQGDQWHGXOLJDQGHWODYRLH
QRQJpQRPLTXH/H5RPDQFHUHWDO

/DYRLHFODVVLTXHG¶DFWLYDWLRQGHV(5SDVVHSDU ODOLDLVRQGX OLJDQG O¶°VWUDGLRO (
VXU OH UpFHSWHXUFHTXLHQWUDvQHXQFKDQJHPHQWGHFRQIRUPDWLRQGHFHOXLFL(QDEVHQFHGH
OLJDQG OH UpFHSWHXU VH SUpVHQWH VRXV IRUPH PRQRPpULTXH FRPSOH[p DYHF GHV SURWpLQHV
FKDSHURQQHV +63 +HDW 6KRFN 3URWHLQV SULQFLSDOHPHQW +63 HW +63 /D IL[DWLRQ GX
OLJDQGSHUPHWODOLEpUDWLRQGHVSURWpLQHVFKDSHURQQHVHQWUDvQDQWDLQVLVRQKRPRGLPpULVDWLRQ
SXLV VD OLDLVRQ j O¶pOpPHQW GH UpSRQVH DX[ °VWURJqQHV (5( VXU O¶$'1 SRXU LQGXLUH OD
WUDQVFULSWLRQGHFHUWDLQVJqQHVFLEOHVFRPPH
 &HOXLFRGDQWOHUpFHSWHXUjODSURJHVWpURQH35
 &HX[FRGDQWOHVIDFWHXUVGHFURLVVDQFHLPSOLTXpVGDQVODSUROLIpUDWLRQFHOOXODLUHHW
ODUpVLVWDQFHjO¶DSRSWRVHWHOVTXHO¶(*)HWO¶,*)6XUPDF]HW%DUWXFFL
 2X HQFRUH FHOXL FRGDQW OH JqQH %FO GRQW OD SURWpLQH HVW LPSOLTXpH GDQV OD
UpVLVWDQFHjO¶DSRSWRVH0LQW]HWDO






)LJXUH5HSUpVHQWDWLRQVFKpPDWLTXHGHVYRLHVGHVLJQDOLVDWLRQGpFOHQFKpHVSDUOHV
°VWURJqQHV/DYRLH$FRUUHVSRQGj ODYRLHJpQRPLTXHFODVVLTXH(QOLDQW O¶°VWUDGLRO (
(5V¶KRPRGLPpULVH HW HVW WUDQVORTXpGDQV OHQR\DX SRXU VH IL[HU VXUGHV pOpPHQWV(5(HQ
DPRQW GH VHV JqQHV FLEOHV GRQW LO DFWLYH OD WUDQVFULSWLRQ /D YRLH % FRUUHVSRQG j OD YRLH
JpQRPLTXHQRQFODVVLTXHTXLLPSOLTXHGHVLQWHUDFWLRQVHQWUHO¶KRPRGLPqUH(5D\DQWUHFRQQX
(HWGHVIDFWHXUVGHWUDQVFULSWLRQWHOVTXH$3/DYRLH&HVWLQGpSHQGDQWHGH(HWLPSOLTXH
XQH DFWLYDWLRQ GH(5SDU GHV SKRVSKRU\ODWLRQV LQGXLWHV SDU OD YRLH GpSHQGDQWH GHV0$3.
GpFOHQFKpH SDU GHV IDFWHXUV GH FURLVVDQFH /D YRLH ' QRQ JpQRPLTXH GpSHQGDQWH GH (
LPSOLTXH O¶LQWHUDFWLRQ HQWUH O¶KRPRGLPqUH (5 D\DQW UHFRQQX VRQ OLJDQG HW GHV SURWpLQHV
LPSOLTXpHV GDQV OD WUDQVGXFWLRQ GHV VLJQDX[ GLYHUV WHOOHV TXH GHV NLQDVHV FRPPH OD 3,.
3KRVSKDWLG\O,QRVLWRO.LQDVHRXHQFRUHGHVSURWpLQHV*FRPPH5DV/H5RPDQFHUHWDO







$
%
& '
1R\DX
&\WRSODVPH
3UROLIpUDWLRQ
6XUYLH&HOOXODLUH
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/DYRLHG¶DFWLYDWLRQQRQFODVVLTXHLPSOLTXHODIL[DWLRQGHO¶°VWUDGLROVXUOHUpFHSWHXU
PDLVO¶LQIRUPDWLRQHVWWUDQVPLVHSDUODWUDQVDFWLYDWLRQGXFRPSOH[H$3$FWLYDWRU3URWHLQ
&HIDFWHXUGHWUDQVFULSWLRQQXFOpDLUHHVWFRQVWLWXpG¶XQKpWpURGLPqUHGHSURWpLQHVLVVXHVGH
ODIDPLOOHGHVSURWRRQFRJqQHV)26HW-81TXLVHIL[HVXUXQpOpPHQWGHUpSRQVHHWDFWLYH
GHVJqQHVFLEOHVLPSOLTXpVGDQVODFURLVVDQFHHWODGLIIpUHQFLDWLRQFHOOXODLUHV'HQDUGRHWDO
/H5RPDQFHUHWDO  
/¶DFWLYDWLRQ GH OD WUDQVFULSWLRQ GH JqQHV SDU OH UpFHSWHXU GHV °VWURJqQHV SHXW
pJDOHPHQW VH SURGXLUH HQ O¶DEVHQFH GX OLJDQG &HWWH DFWLYDWLRQ HVW SURGXLWH SULQFLSDOHPHQW
SDUGHV IDFWHXUV GH FURLVVDQFH WHO TXH O¶(*) (SLGHUPDO *URZWK )DFWRU &HX[FL
SKRVSKRU\OHQW OH UpFHSWHXUGHV°VWURJqQHVSDU O¶LQWHUPpGLDLUHGHYRLHV FRPPXQHV WHOOHTXH
FHOOH GHV0$3. 0LWRJHQ$FWLYDWHG3URWHLQ.LQDVHV&HWWH YRLH SHUPHW j FHV IDFWHXUV GH
FURLVVDQFH GH FRQIpUHU GHV SURSULpWpV GH FURLVVDQFH DX[ FHOOXOHV (5 SRVLWLYHV
LQGpSHQGDPPHQWGHV°VWURJqQHV
/HV GLPqUHV (5Į SHXYHQW pJDOHPHQW rWUH j O¶RULJLQH G¶XQH FDVFDGH G¶DFWLYDWLRQ GH
VLJQDX[ GH WUDQVGXFWLRQ HW FHFL GH SDUW GHV LQWHUDFWLRQV GLUHFWHV GH (5 DYHF FHUWDLQHV
SURWpLQHVGRQWODW\URVLQHNLQDVH6UFODSKRVSKDWLG\OLQRVLWRONLQDVH3,.ODVpULQHNLQDVH
$NWRXHQFRUH ODSURWpLQH5DV ,O V¶DJLWGH ODYRLHG¶DFWLYDWLRQQRQJpQRPLTXH )LJXUH
/H5RPDQFHUHWDO

/DSURJHVWpURQH
/DSURJHVWpURQH HVW pJDOHPHQW LPSOLTXpH HQWUH DXWUH GDQV OD SUROLIpUDWLRQ FHOOXODLUH
SDU O¶LQWHUPpGLDLUH GH GHX[ UpFHSWHXUV QXFOpDLUHV 35$ HW 35% GRQW OHV JqQHV
FRUUHVSRQGDQWVVRQWOHVFLEOHVGHV°VWURJqQHV0F*RZDQHWDO-DFREVHQHWDO 
/H5RPDQFHUHWDO


/HVIDFWHXUVGHFURLVVDQFH

3OXVLHXUV IDFWHXUV GH FURLVVDQFH VRQW GpFULWV SRXU OHXU U{OH GDQV O¶DFWLYDWLRQ GH OD
SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV ,O V¶DJLW GHV IDFWHXUV GH FURLVVDQFH
pSLGHUPLTXHV (*) O¶,*) HW O¶+*)6) TXL DJLVVHQW SDU O¶LQWHUPpGLDLUH GH UpFHSWHXUV




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PHPEUDQDLUHV SRXU GpFOHQFKHU SOXVLHXUV YRLHV GH VLJQDOLVDWLRQ GDQV OHV FHOOXOHV WXPRUDOHV
PDPPDLUHVTXLOHVH[SULPHQW
/HV IDFWHXUV GH FURLVVDQFH pSLGHUPLTXHV VH IL[HQW VXU GHV UpFHSWHXUVPHPEUDQDLUHV
FRGpVSDUODIDPLOOHGHVJqQHV+(5+XPDQ(SLGHUPDOJURZWKIDFWRU5HFHSWRU&HWWHIDPLOOH
FRPSUHQG TXDWUH UpFHSWHXUV +(5 (UE% (*)5 (SLGHUPDO *URZWK )DFWRU 5HFHSWRU
+(5(UE%+(5(UE%HW+(5(UE%TXLSDUWDJHQWXQHJUDQGHKRPRORJLHGH
VWUXFWXUHSULPDLUH([FHSWp+(5WRXVFHVUpFHSWHXUVSRVVqGHQWXQHDFWLYLWpW\URVLQHNLQDVH
/¶DFWLYDWLRQGHFHVUpFHSWHXUVQpFHVVLWHOHXUGLPpULVDWLRQFRQVpFXWLYHjODIL[DWLRQGXOLJDQG
/D GLPpULVDWLRQ HQWUDvQH O¶DFWLYLWp W\URVLQH NLQDVH TXL HVW HVVHQWLHOOH j OD UpJXODWLRQ GH OD
FURLVVDQFH GH OD VXUYLH RX HQFRUH GH ODPLJUDWLRQFHOOXODLUH ,O H[LVWH GH QRPEUHX[ OLJDQGV
VSpFLILTXHV GHV UpFHSWHXUV+(5 TXL SUpVHQWHQW WRXV XQ GRPDLQH(*)OLNH TXL OHXU FRQIqUH
OHXU VSpFLILFLWpGH OLDLVRQ/HV OLJDQGV+(5VRQW O¶(*) OH7*)ĮHW O¶DPSKLUpJXOLQH/HV
OLJDQGV FRQQXV GH+(5 HW+(5 VRQW SDUPL OHV IDFWHXUV GH FURLVVDQFH GH OD IDPLOOH GHV
QHXUpJXOLQHV15*RX15*0rPHHQDEVHQFHGHOLJDQGFRQQX+(5HVWOHSDUWHQDLUH
SUpIpUHQWLHOGDQVOHVKpWpURGLPqUHVHWSHXWrWUHWUDQVDFWLYpSDUXQOLJDQGUHFRQQXSDUO¶DXWUH
SDUWHQDLUH +(5 SDUWLFLSH DLQVL j OD WUDQVPLVVLRQ GX VLJQDO PrPH HQ DEVHQFH GH OLJDQG
VSpFLILTXH&HWWH GLYHUVLWp GH SRVVLELOLWpV GH GLPpULVDWLRQ DLQVL TXH OD GLYHUVLWp GHV OLJDQGV
SHUPHW XQH ODUJH JDPPH GH SRVVLELOLWpV TXDQW DX[ FRQVpTXHQFHV GH O¶DFWLYDWLRQ GH FHV
UpFHSWHXUV
%LHQ TXH OHV  JqQHV GH OD IDPLOOH (UE% VHPEOHQW WRXV LQWHUYHQLU GDQV OD
WXPRULJHQqVHPDPPDLUH VHXO OHSURWRRQFRJqQH FHUE%HVW DPSOLILp HW VXUH[SULPp VXLWHj
FHUWDLQHVPXWDWLRQV8QHSUHPLqUHPXWDWLRQFRQVLVWHHQO¶DOWpUDWLRQG¶XQDFLGHDPLQpYDOLQH
UHPSODFpHSDUJOXWDPLQHGDQVODUpJLRQWUDQVPHPEUDQDLUHGXUpFHSWHXU,OHVWDXVVLSRVVLEOH
G¶REVHUYHU GDQV OHV FDV GH PXWDWLRQV XQH GpOpWLRQ TXL FDXVH OD SHUWH GX GRPDLQH
H[WUDFHOOXODLUHG¶LQWHUDFWLRQDYHFOHOLJDQG&HVGHX[PXWDWLRQVRQWWRXWHVGHX[FRPPHLPSDFW
GHFDXVHUXQHGLPpULVDWLRQPrPHHQDEVHQFHGHOLJDQGHWGHSURYRTXHUDLQVLXQHDFWLYDWLRQ
FRQVWLWXWLYHGH O¶DFWLYLWpNLQDVLTXHGH O¶RQFRSURWpLQH UpVXOWDQWH 6WHUQ -H\DNXPDUHW
DO
/D VXUH[SUHVVLRQ GH OD SURWpLQH (UE% HVW SUpVHQWH GqV OHV SUHPLHUV VWDGHV GH OD
FDQFpURJHQqVHPDPPDLUHHWDXJPHQWHDLQVLOHQRPEUHGHUpFHSWHXUVGLPpULVpV+(5+(5j
OD VXUIDFH GH OD FHOOXOH TXL V¶DFFRPSDJQH G¶XQH SUROLIpUDWLRQ DFFUXH G¶XQH DFWLYDWLRQ
FRQVWLWXWLYH GH OD YRLH GH VXUYLH HW GHVPpFDQLVPHV GHPLJUDWLRQHW G¶LQYDVLRQ GHV FHOOXOHV
FDQFpUHXVHVPDPPDLUHV0RDVVHU&HVUpSRQVHVELRORJLTXHVGpSHQGHQWG¶XQHFDVFDGH
GHSKRVSKRU\ODWLRQVLQLWLpHVDXQLYHDXGXUpFHSWHXUTXLFRQGXLVHQWjO¶DFWLYDWLRQGHFHUWDLQV



 
 
)LJXUH  9RLHV GH VLJQDOLVDWLRQ DVVRFLpHV j O¶,*)5 F0(7 HW +(5 &H VFKpPD
UHSUpVHQWHOHVLQWHUFRQQHFWLRQVSRVVLEOHVHQWUHOHVGLIIpUHQWHVYRLHVGHVLJQDOLVDWLRQG¶DSUqVOH
OLYUH*6.5pVLVWDQFHDX[WKpUDSLHVFLEOpHVHQFDQFpURORJLH










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IDFWHXUV GH WUDQVFULSWLRQ FRPPH F0\F (WV DLQVL TXH OHV FRPSOH[HV F)RVF-XQ HW1)ț%
1XFOHDU)DFWRUNDSSD%.LPHWDO%LVZDVHWDO&OLQLTXHPHQWOHVWXPHXUV
+(5 SRVLWLYHV VRQW FDUDFWpULVpHV SDU XQH IRUWH FURLVVDQFH FHOOXODLUH DLQVL TX¶j XQH
DXJPHQWDWLRQGXSRWHQWLHOPpWDVWDWLTXH

/¶,*)HVWXQIDFWHXUGHFURLVVDQFHGRQWODVWUXFWXUHFKLPLTXHHVWSURFKHGHFHOOHGH
O¶LQVXOLQH,OVHIL[HDYHFXQHJUDQGHDIILQLWpVXUGHVUpFHSWHXUVWUDQVPHPEUDQDLUHVjDFWLYLWp
W\URVLQHNLQDVHFRPSRVpHGHTXDWUHVRXVXQLWpV/HVGHX[VRXVXQLWpVĮVRQWH[WUDFHOOXODLUHV
HWIRUPHQWOHVLWHGHOLDLVRQDX[OLJDQGVWDQGLVTXHOHVGHX[VRXVXQLWpVȕFRUUHVSRQGHQWjOD
SDUWLHWUDQVPHPEUDQDLUHGXUpFHSWHXUHWSRUWHQWO¶DFWLYLWpW\URVLQHNLQDVH/¶DFWLYLWpG¶,*)5
HVWHVVHQWLHOOHPHQW UpJXOpHSDU ODGLVSRQLELOLWpGHVHV OLJDQGVSUpVHQWVGDQVODFLUFXODWLRQHW
WUDQVSRUWpV SDU GHV SURWpLQHV VSpFLILTXHV FRPPH OHV ,*)%3 ,QVXOLQ OLNH *URZWK )DFWRU
%LQGLQJ3URWHLQ RX VpFUpWpV GH IDoRQ DXWRFULQHHW SDUDFULQHDX QLYHDX WLVVXODLUH $SUqV OD
OLDLVRQ GX OLJDQG OH UpFHSWHXU HVW DFWLYp SDU DXWRSKRVSKRU\ODWLRQ HW SDUWLFLSH DORUV j OD
WUDQVGXFWLRQ GX VLJQDO YLD SOXVLHXUV YRLHV LQWUDF\WRSODVPLTXHV GRQW OHV SULQFLSDOHV VRQW OHV
YRLHV 5DV5DI0$3.(5. HW 3,.$.7 ,Q ILQH O¶DFWLYLWp ELRORJLTXH HVW WUqV VLPLODLUH j
FHOOH GpFOHQFKpH SDU O¶(*) VXU VRQ UpFHSWHXU HW FRQGXLW j OD SUROLIpUDWLRQ j OD VXUYLH
FHOOXODLUHHWjGHVPpFDQLVPHVGHPLJUDWLRQHWG¶LQYDVLRQGHVFHOOXOHVFDQFpUHXVHVPDPPDLUHV
)LJXUH  6XUPDF]  .H\ HW DO  'HV UpVXOWDWV LQGLTXHQW TX¶LO H[LVWH GHV
UHODWLRQVHQWUH ,*)5HW OHV UpFHSWHXUVGH OD IDPLOOH+(5/DUpVLVWDQFHDXWUDVWX]XPDEGHV
FHOOXOHVPDPPDLUHVVXUH[SULPDQW+(5HVWVRXYHQWDVVRFLpHjXQHDXJPHQWDWLRQGHO¶DFWLYLWp
,*)5/XHWDO=KDRHWDO
 /¶LQVXOLQH FRPPH O¶,*) SHXW VWLPXOHU GLUHFWHPHQW OH GpYHORSSHPHQW GHV WXPHXUV
PDPPDLUHV YLD OH UpFHSWHXU PHPEUDQDLUH FH TXL FRQGXLW j O¶K\SRWKqVH VHORQ ODTXHOOH OH
ULVTXHGHFDQFHUGX VHLQHVW DXJPHQWpFKH] OHV IHPPHVD\DQWGHV WDX[SODVPDWLTXHVpOHYpV
G¶LQVXOLQH .DDNV .H\ HW DO  )LJXUH  ,O D pJDOHPHQW pWpPRQWUp TXH OHV
°VWURJqQHV YLD OD IRUPH DOSKD GX UpFHSWHXU QXFOpDLUH UHQGHQW OHV FHOOXOHV WXPRUDOHV (5
SRVLWLYHVVHQVLEOHVjO¶,*)56XUPDF]HWDO

 /HJqQH0(7SRXU0HVHQFK\PDO(SLWKHOLDO7UDQVLWLRQIDFWRUFRGHXQSUpFXUVHXUTXL
HVWHQVXLWHFOLYpHWJO\FRV\OpSRXUGHYHQLUXQUpFHSWHXUPHPEUDQDLUHFRPSUHQDQWXQHVRXV
XQLWp Į H[WUDFHOOXODLUH HW XQH VRXVXQLWp WUDQVPHPEUDQDLUH ȕ OLpHV SDU GHV SRQWVGLVXOIXUHV
/H OLJDQG GH FH UpFHSWHXU WUDQVPHPEUDQDLUH W\URVLQH NLQDVH0(7 HVW O¶+HSDWRF\WH*URZWK
)DFWRU +*) RX HQFRUHDSSHOp+*)6)+HSDWRF\WH*URZWK )DFWRU6FDWWHU )DFWRU TXL D


 











 
)LJXUH$0pFDQLVPHGHO¶DFWLYDWLRQGHODYRLH1RWFK/DIL[DWLRQG¶XQOLJDQG',,RX
-DJJHG VXU VRQ UpFHSWHXU 1RFWK HQWUDvQH OH FOLYDJH GX GRPDLQH LQWUDFHOOXODLUH GH 1RWFK
1,&'SXLVVDWUDQVORFDWLRQGDQVOHQR\DXRLOV¶DVVRFLHDXIDFWHXUGHWUDQVFULSWLRQ&6/HW
DFWLYH O¶H[SUHVVLRQ GHV JqQHV FLEOHV 'OO 'HOWDOLNH ,*6 LQKLELWHXUV GH OD VpFUpWDVH
1,&'1RWFKLQWUDFHOOXODUGRPDLQ&R$FRDFWLYDWHXU&6/FDOOHGVXSUHVVRURIKDLUOHVV
+(6KDLU\DQGHQKDQFHURIVOLWKRPRORJ'¶DSUqVOHOLYUH7KpUDSLHVFLEOpHVGHVFDQFHUV
pGLWLRQ-RKQ/LEEH\
)LJXUH%0pFDQLVPHGHO¶DFWLYDWLRQGHODYRLH:QW/DIL[DWLRQG¶XQOLJDQG:QWVXU
VRQUpFHSWHXU)]G/53HQWUDvQHO¶DFFXPXODWLRQGHODFDWpQLQHFDWGDQVOHF\WRVROSXLVVD
WUDQVORFDWLRQ GDQV OH QR\DX )]G/53 IUL]]HOHGORZ GHQVLW\ OLSRSURWHLQ UHFHSWRUUHODWHG
SURWHLQ'YOGLVKHYHOOHG$3&DGHQRPDWRXVSRO\SRVLVFROL&.,FDVpLQHNLQDVHV*6.
JO\FRJqQHV\QWKDVHNLQDVH7FI7FHOOIDFWRU'¶DSUqVOHOLYUH7KpUDSLHVFLEOpHVGHV
FDQFHUVpGLWLRQ-RKQ/LEEH\





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pWpLQLWLDOHPHQWGpFULWFRPPHXQSXLVVDQWPLWRJqQHSRXUOHVKpSDWRF\WHVDGXOWHV%LUFKPHLHU
HW DO  *OXFN HW DO  /¶DFWLYDWLRQ GH 0(7 SDU VRQ OLJDQG JpQqUH GHV HIIHWV
LPSRUWDQWVGDQV OD FURLVVDQFHHW OD VXUYLH FHOOXODLUHV DLQVLTXH VXU ODPRELOLWp HW O¶LQYDVLRQ
FHOOXODLUHV)LJXUH

/HVYRLHV:QWFDWpQLQHHW1RWFK
7UqVUpFHPPHQWOHVYRLHVGHVLJQDOLVDWLRQGpSHQGDQWHVUHVSHFWLYHPHQWGHOD:QW
FDWpQLQHHWGH1RWFKRQWpWpPRQWUpHVFRPPHMRXDQWXQU{OHLPSRUWDQWGDQVODSUROLIpUDWLRQ
GHV FHOOXOHV WXPRUDOHVPDPPDLUHV WULSOHQpJDWLYHV (535 HW +(5 QpJDWLYHV DLQVL TXH
GHVFHOOXOHVVRXFKHVVHORQOHPpFDQLVPHSUpVHQWpGDQVOHV)LJXUHV$HW%
/RUV GH OD IL[DWLRQ GH VRQ OLJDQG OH UpFHSWHXU1RWFK VXELW XQ FOLYDJH HQ]\PDWLTXH
SHUPHWWDQWDXGRPDLQHLQWUDFHOOXODLUHGXUpFHSWHXUG¶rWUHWUDQVIpUpGDQVOHQR\DXRLODFWLYH
O¶H[SUHVVLRQ GH JqQHV FLEOHV FRPPH 1)ț% 8QH H[SUHVVLRQ FRQVWLWXWLYH GH OD SDUWLH
LQWUDFHOOXODLUH GH 1RWFK HVW G¶DLOOHXUV UHWURXYpH GDQV FHUWDLQV FDQFHUV GX VHLQ *XR HW DO

/¶DFWLYDWLRQ GX UpFHSWHXU IRUPp G¶XQ KpWpURGLPqUH )UL]]OHG HW OH ©ORZ GHQVLW\
OLSRSURWHLQ UHFHSWRUUHODWHG SURWHLQª )='/53 ORUV GH OD IL[DWLRQ GH VRQ OLJDQG :QW
FRQGXLW j OD SKRVSKRU\ODWLRQ GH OD SURWHLQ GLVKHYHOOHG 'YO TXL SDU VRQ DVVRFLDWLRQ DYHF
O¶D[LQH HPSrFKH OD *6.ȕ GH SKRVSKRU\OHU OD ȕFDWpQLQH &HWWH GHUQLqUH VRXV IRUPH
SKRVSKRU\OpHHVWOLEpUpHGDQVOHF\WRSODVPHSXLVWUDQVORTXpHGDQVOHQR\DXRHOOHV¶DVVRFLH
DX[IDFWHXUVGHWUDQVFULSWLRQ7&)SRXULQGXLUHO¶H[SUHVVLRQGHJqQHVFRPPHFHOXLFRGDQWOD
F\FOLQH'.KUDPWVRYHWDO

/¶LQIOXHQFHGHVFHOOXOHVHQYLURQQDQWODWXPHXU
 /H WLVVX pSLWKpOLDOPDPPDLUH IDLW SDUWLH G¶XQPLFURHQYLURQQHPHQW FRPSOH[H TXL HVW
VRXV O¶LQIOXHQFHQRQ VHXOHPHQWGHQRPEUHX[ IDFWHXUVGHFURLVVDQFHHWGHVKRUPRQHVPDLV
pJDOHPHQWGHVFHOOXOHVHQYLURQQDQWHVWHOVTXHOHVILEUREODVWHVHWOHVFHOOXOHVHQGRWKpOLDOHVGHV
FDSLOODLUHV GX VWURPD &HV FHOOXOHV HQYLURQQDQWHV FRQWULEXHQW pJDOHPHQW DX GpYHORSSHPHQW
G¶XQHWXPHXUGHODJODQGHPDPPDLUH/HVILEUREODVWHVVRXVO¶LQIOXHQFHGHO¶(*)RXGX)*)
VpFUpWpVSDUOHVFHOOXOHVWXPRUDOHVVXELVVHQWGHVPRGLILFDWLRQVGDQVOHXUSURILOG¶H[SUHVVLRQHW
GDQV OHXU DVSHFWPRUSKRORJLTXH GHYHQDQW SOXV DOORQJp SDU O¶DSSDULWLRQ GH ILEUHV GH VWUHVV
G¶DFWLQH &HV FHOOXOHV VXELVVHQW pJDOHPHQW GHV PRGLILFDWLRQV GDQV OHXU DFWLYLWp GH
UHPDQLHPHQW GH OD PDWULFH H[WUDFHOOXODLUH GX VWURPD VpFUpWLRQ GH PpWDOORSURWpDVHV HW GH




 

)LJXUH  ,PSOLFDWLRQ GHV ILEUREODVWHV GDQV OH VWURPD GH OD WXPHXU /HV ILEUREODVWHV
FRPPXQLTXHQW DYHF OHV FHOOXOHV VRXFKHV FDQFpUHXVHV OHV FHOOXOHV pSLWKpOLDOHV OHV FHOOXOHV
HQGRWKpOLDOHVOHVSpULF\WHVHWOHVFHOOXOHVLQIODPPDWRLUHVHQVpFUpWDQWGHVFKpPRNLQHVHWGHV
IDFWHXUVGHFURLVVDQFH/HVILEUREODVWHVLQWHUDJLVVHQWDYHFOHVPLFURYDLVVHDX[HQVpFUpWDQWGHV
003HWGX9(*)/HVILEUREODVWHVpPHWWHQWpJDOHPHQWGHVVLJQDX[RQFRJpQLTXHVWHOVTXHOH
7*)ȕHWO¶+*)DX[FHOOXOHVpSLWKpOLDOHVUpVLGHQWHV&HVVLJQDX[HQSOXVGX6')6WURPD
FHOO'HULYHG)DFWRUSHXYHQWpJDOHPHQWGLUHFWHPHQWVWLPXOpVODSUROLIpUDWLRQSXLVO¶LQYDVLRQ
GHVFHOOXOHVWXPRUDOHVG¶DSUqV.DOOXULHWDO






+*)
&HOOXOHVLQIODPPDWRLUHV
&HOOXOHVpSLWKpOLDOHV
&HOOXOHVHQGRWKpOLDOHV
)LEUREODVWHs 
&HOOXOHVWXPRUDOHV
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SURWpLQHVGH ODPDWULFHH[WUDFHOOXODLUHSRXUGHYHQLUGHV ILEUREODVWHV DVVRFLpVDXFDUFLQRPH
&$)(QUHWRXUFHV&$)VpFUqWHQWGHQRPEUHX[IDFWHXUVGHFURLVVDQFHWHOVTXHO¶+*)OH
IDFWHXUGpULYpGHVFHOOXOHVVWURPDOHV6')DLQVLTXHOHIDFWHXUDQJLRJpQLTXH9(*)HWGHV
FKpPRNLQHV &HV GHUQLqUHV DFWLYHQW pJDOHPHQW OHV FHOOXOHV LQIODPPDWRLUHV FRPPH OHV
PDFURSKDJHVLQILOWUDQWHWDVVRFLpVDX[WXPHXUV7$0TXLjOHXUWRXUVpFUqWHQWpJDOHPHQWGX
9(*)HWGHO¶(*))LJXUH3OXVWDUGOHV&$)VpFUqWHURQWGX7*)HWOHVPDFURSKDJHV
DFWLYpVSURGXLURQWGX71)TXLFRQGXLURQWOHVFHOOXOHVWXPRUDOHVPDPPDLUHVjDFTXpULUGHV
FDSDFLWpV PLJUDWULFHV HW LQYDVLYHV VHORQ XQ SURJUDPPH DSSHOp OD WUDQVLWLRQ pSLWKpOLR
PpVHQFK\PDWHXVHRX7(0.DOOXULHW=HLVEHUJ'LUDWHWDO 
 
/¶DQJLRJHQqVH
/¶DQJLRJHQqVHHVWXQPpFDQLVPHGHQpRYDVFXODULVDWLRQSUHQDQWQDLVVDQFHjSDUWLUG
XQ
UpVHDX FDSLOODLUH SUpH[LVWDQW (OOH HVW SDUWLFXOLqUHPHQW LPSRUWDQWH HW LQGLVSHQVDEOH SRXU OD
FURLVVDQFHGHVWXPHXUVHWOHGpYHORSSHPHQWGHVPpWDVWDVHV(OOHSHUPHWXQDSSRUWG¶R[\JqQH
HWGHQXWULPHQWVjODWXPHXU/¶DQJLRJHQqVHSK\VLRORJLTXHHVWUpJXOpHSDUXQpTXLOLEUHHQWUH
GHV IDFWHXUV SURDQJLRJpQLTXHV HW GHV IDFWHXUV DQWLDQJLRJpQLTXHV/H SUHPLHU IDFWHXU SUR
DQJLRJpQLTXH LGHQWLILp IXW OH )LEUREODVW *URZWK )DFWRU RX )*) *RVSRGDURZLR] HW DO
 'H QRPEUHX[ DJHQWV RQW GHSXLV pWp LGHQWLILpV ,OV FRQVWLWXHQW XQ HQVHPEOH WUqV
KpWpURJqQH GH SDU OHXU QDWXUH OHXU PpFDQLVPH G¶DFWLYDWLRQ HW OHXU IRQFWLRQQHPHQW &HW
HQVHPEOH FRPSUHQG GHV VXEVWDQFHV GRQW O¶DFWLYLWp HVW HVVHQWLHOOHPHQW YDVFXODLUH FRPPH
O¶DQJLRJpQLQHO¶DQJLRWURSLQHOHIDFWHXUGHSHUPpDELOLWpYDVFXODLUHHWVXUWRXWGHVIDFWHXUVGH
FURLVVDQFH 7*)Į7*)ȕ(*))*)E9(*)« +DQDKDQHWDO *XLQHEUHWLHUHHW
DO  3DUPL FHV VXEVWDQFHV OH 9(*) HVW O¶XQ GHV IDFWHXUV OHV SOXV pWXGLpV ,O HVW
VXUH[SULPp GDQV OHV FHOOXOHV FDQFpUHXVHV DLQVL TXH GDQV OHV FHOOXOHV HQWRXUDQW OD WXPHXU
)HUUDUD HW DO  %RXGUHDX HW DO  /¶DQJLRJHQqVH VHPHW HQ SODFH HQ FRQGLWLRQ
G¶K\SR[LH 6RXV O¶DFWLRQ GH IDFWHXUV SURDQJLRJpQLTXHV LVVXV GH OD WXPHXU OHV FHOOXOHV
HQGRWKpOLDOHV TXL WDSLVVHQW OHV YDLVVHDX[ V\QWKpWLVHQW GHV HQ]\PHV SURWpRO\WLTXHV TXL YRQW
GLJpUHU OD ODPH EDVDOH OHV HQWRXUDQW &HV FHOOXOHV HQGRWKpOLDOHV SUROLIqUHQW VRXV O¶DFWLRQ GX
9(*)HWV\QWKpWLVHQWOHVpOpPHQWVFRQVWLWXWLIVGHODODPHEDVDOHGXQRXYHDXYDLVVHDX&HWWH
QpRYDVFXODULVDWLRQ SHUPHW OH GpYHORSSHPHQW GH OD WXPHXU HW ODPLVH HQ SODFH GXSURFHVVXV
PpWDVWDWLTXH

 




 - 34 - 
/D 7UDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH j O¶RULJLQH GHV FDSDFLWpV
PLJUDWULFHVHWLQYDVLYHVGHVFHOOXOHVWXPRUDOHV
/H GpYHORSSHPHQW G¶XQH WXPHXU GDQV OD JODQGH PDPPDLUH QH VH OLPLWH SDV j XQH
SUROLIpUDWLRQ DQDUFKLTXH HW LQFRQWU{OpH GH FHOOXOHV QpRSODVLTXHV H[SRVpHV j GHV VLJQDX[ GH
SUROLIpUDWLRQ$XFRXUVGHOHXUSUROLIpUDWLRQOHVFHOOXOHVFDQFpUHXVHVSHXYHQWDLQVLVXELUXQH
GpGLIIpUHQFLDWLRQ SOXV LPSRUWDQWH TXL OHXU SHUPHW G¶DFTXpULU GHV SURSULpWpV PLJUDWULFHV HW
LQYDVLYHV GHV WLVVXV HQYLURQQDQWV GH OD JODQGH PDPPDLUH &HV QRXYHOOHV SURSULpWpV VH
GpILQLVVHQW VRXV OH WHUPH GH WUDQVLWLRQ HSLWKpOLRPpVHQFK\PDWHXVH 7(0 TXH VXELVVHQW OHV
FHOOXOHV WXPRUDOHV PDPPDLUHV HW TXL UHIOqWHQW OHV PRGLILFDWLRQV GDQV OHV LQWHUDFWLRQV HQWUH
FHOOXOHVDXVHLQGXWLVVXPDPPDLUHHWXQFKDQJHPHQWLPSRUWDQWGDQVO¶H[SUHVVLRQGHVJqQHV 
/D WUDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH VHUDLW LQLWLpH ORUVTXH OHV FHOOXOHV FDQFpUHXVHV VH
WURXYHQWHQFRQGLWLRQG¶K\SR[LH(QHIIHWXQHpWXGHDPRQWUpTXHOHIDFWHXU+,)ĮDFWLYHOD
7(0GDQVFHUWDLQHVFHOOXOHVFDQFpUHXVHV=KRXHWDO'HSOXVGXUDQW O¶K\SR[LH OHV
PLWRFKRQGULHVDXJPHQWHQWOHXUSURGXFWLRQG¶HVSqFHVUpDFWLYHVGHO¶R[\JqQHFHTXLIDFLOLWHUDLW
OHSURFHVVXVGH7(0=KRXHWDO
/HV pWDSHV SUpFRFHV GH OD 7(0 FRUUHVSRQGHQW j XQH SHUWH G¶DGKpUHQFH HQWUH OHV
FHOOXOHVWXPRUDOHVG¶RULJLQHpSLWKpOLDOHSDUXQHGLPLQXWLRQG¶H[SUHVVLRQ GHJqQHVFRGDQWHQ
SDUWLFXOLHU GHV FODXGLQHV OD GHVPRSODTXLQH HW OD FDGKpULQH ( SURWpLQHV FRQVWLWXDQW OHV
MRQFWLRQV LQWHUFHOOXODLUHV PDLV pJDOHPHQW OHV F\WRNpUDWLQHV W\SLTXHPHQW pSLWKpOLDOHV &HWWH
7(0 V¶DFFRPSDJQH pJDOHPHQW G¶XQ UHPDQLHPHQW GXF\WRVTXHOHWWH G¶DFWLQH TXL SHUPHW DX[
FHOOXOHV SOXW{W RYDOHV G¶DFTXpULU XQH IRUPH ILEUREODVWRwGH (Q HIIHW ORUVTXH OHV FHOOXOHV
WXPRUDOHV DFTXLqUHQW GHV FDSDFLWpV PLJUDWULFHV HOOHV VXELVVHQW GHV PRGLILFDWLRQV
PRUSKRORJLTXHVDILQGHVHGpSODFHUGDQV ODPDWULFHH[WUDFHOOXODLUH/HVFHOOXOHVFDQFpUHXVHV
PDPPDLUHV pPHWWHQW GHV SURORQJHPHQWV OHXU SHUPHWWDQW GH V¶DQFUHU YLD OD PLVH HQ SODFH
G¶DGKpVLRQVIRFDOHV)LJXUH/RUVTX¶HOOHVDFTXLqUHQWGHVSURSULpWpVLQYDVLYHVOHVFHOOXOHV
WXPRUDOHV PDPPDLUHV H[SULPHQW G¶DXWUHV JqQHV FRGDQW HQ SDUWLFXOLHU GHV SURWpLQHV
FDUDFWpULVWLTXHV GHV FHOOXOHV PpVHQFK\PDWHXVHV WHOOHV TXH OD YLPHQWLQH HW OD FDGKpULQH 1
0F6KHUU\HWDO3RO\DNHWDO-LQJHWDO
/¶DFTXLVLWLRQG¶XQSRXYRLUPLJUDQWLQYDVLIHWPpWDVWDWLTXHV¶DFFRPSDJQHpJDOHPHQW
GH OD FDSDFLWp GHV FHOOXOHV WXPRUDOHV PDPPDLUHV j VpFUpWHU GHV VXEVWDQFHV WHOOHV TXH GHV
PpWDOORSURWpDVHVPDWULFLHOOHV003,OV¶DJLWGHO¶pWDSHVXLYDQWHGHOD7(0TXLQpFHVVLWHHQ
HIIHW ODGLJHVWLRQGH OD ODPHEDVDOHTXL HQWRXUH OD WXPHXU/HVPpWDOORSURWpDVHV FRQVWLWXHQW
XQH IDPLOOH GH SURWpDVHV LPSOLTXpHV GDQV OD GpJUDGDWLRQ SURWpRO\WLTXH GH QRPEUHXVHV







)LJXUH5HSUpVHQWDWLRQVFKpPDWLTXHGHVGLIIpUHQWHVpWDSHVFRQGXLVDQWjODWUDQVLWLRQ
pSLWKpOLRPpVHQFK\PDWHXVH $X FRXUV GH OD WUDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH OHV
FHOOXOHV G¶RULJLQH pSLWKpOLDOH SHUGHQW OHXU SRODULWp DSLFREDVDOH HW VH GpWDFKHQW OHV XQHV GHV
DXWUHVSDUGLVSDULWLRQSURJUHVVLYHGHVMRQFWLRQVLQWHUFHOOXODLUHV(QSDUWLFXOLHUODFDGKpULQH(
Q¶HVW SOXV H[SULPpH DX SURILW GH OD FDGKpULQH 1 /HV FHOOXOHV DFTXLqUHQW pJDOHPHQW XQH
PRUSKRORJLH SOXV DOORQJpH GvWH ILEUREODVWRwGH  SDU XQ UHPDQLHPHQW GX F\WRVTXHOHWWH
FRQVLVWDQWDXUHPSODFHPHQWGHVILODPHQWVLQWHUPpGLDLUHVGHF\WRNpUDWLQHSDUGHODYLPHQWLQH
HW O¶DSSDULWLRQ GH ILEUHV GH VWUHVV G¶DFWLQH 7RXWHV FHV PRGLILFDWLRQV FDUDFWpULVWLTXHV G¶XQ
SKpQRW\SH PpVHQFK\PDWHX[ FRQIqUHQW DX[ FHOOXOHV GHV FDSDFLWpV PLJUDWULFHV HW LQYDVLYHV
'¶DSUqV0LFDOL]]LHWDO




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SURWpLQHVGHODPDWULFHH[WUDFHOOXODLUHGRQWODODPHEDVDOH/HV003VRQWG¶DLOOHXUVGHVFLEOHV
SRWHQWLHOOHV GDQV OH WUDLWHPHQW DQWLFDQFpUHX[ (JHEODG HW:HUE  /ySH]2WtQ HW DO
 1RHO HW DO  /HV003V VRQW FODVVpHV HQ TXDWUH FDWpJRULHV OHV FROODJpQDVHV
LQWHUVWLWLHOOHV 003 003 HW 003 OHV JpODWLQDVHV 003 HW 003 OHV
VWURPpO\VLQHV003HW003HWOHV003WUDQVPHPEUDQDLUHV003
 /HV FROODJpQDVHV HW OHV JpODWLQDVHV TXL GpJUDGHQW OH FROODJqQH GH OD PDWULFH
H[WUDFHOOXODLUHVRQWSDUWLFXOLqUHPHQWVpFUpWpHVSDUOHVFHOOXOHVWXPRUDOHVPDPPDLUHVPDOLJQHV
HW SHXYHQW DLQVL SURPRXYRLU GHVPpWDVWDVHV RVVHXVHV :\DWW HW DO  5RVH HW 6LHJHO
1RHOHWDO
 ,ODpWpGpFULWTXHOHVFHOOXOHVGHFDUFLQRPHVPDPPDLUHVFDQDODLUHVUHSUpVHQWDQW
GHV FDQFHUV GX VHLQ TXL DSUqV XQH SKDVH GH SUROLIpUDWLRQ LPSRUWDQWH HQYDKLVVHQW OH FDQDO
JDODFWRSKRUHHWDFTXLqUHQWGHVSURSULpWpV LQYDVLYHV&HOOHVFLGpEXWHQWSDU ODGLJHVWLRQGHOD
ODPH EDVDOH DSUqV VpFUpWLRQ GH003 SDU OHV FHOOXOHV WXPRUDOHV HQ SDUWLFXOLHU OHV003
003HW003SXLVSDUO¶HQYDKLVVHPHQWGXVWURPD
$XFRXUVGHOD7(0OHVFHOOXOHVWXPRUDOHVG\QDPLVHQWOHXUVFDSDFLWpVPLJUDWULFHVHW
LQYDVLYHV HQ PRGLILDQW OD PDWULFH H[WUDFHOOXODLUH GX VWURPD ULFKH HQ ILEURQHFWLQH HW HQ
FROODJqQHGHW\SH,(OOHVVpFUqWHQWHQDERQGDQFHjODIRLVGHVSURWpLQHVGLIIpUHQWHVWHOOHVTXH
OD WHQDVFLQH & OD WKURPERVSRQGLQH HW OD ILEURQHFWLQH PDLV DXVVL GHV SURWpRJO\FDQHV
FRPSOH[HV FRPPH OH YHUVLFDQ WRXV IDYRUDEOHV j OD PLJUDWLRQ FHOOXODLUH *ULWVHQNR HW DO


'¶DXWUHV JqQHV VRQW pJDOHPHQW H[SULPpV SDU OHV FHOOXOHV WXPRUDOHV PDPPDLUHV
PLJUDWULFHV IDYRULVDQW DLQVL OHXU LQWHUDFWLRQ DYHF OHV FHOOXOHV HQGRWKpOLDOHV GHV YDLVVHDX[
VDQJXLQV GX VWURPD DYDQW GH JDJQHU OD FLUFXODWLRQ VDQJXLQH HW GH VH GLVVpPLQHU GDQV
O¶RUJDQLVPH(QSOXVGXJqQHFRGDQWODFDGKpULQH1FHOXLTXLFRGHODSURWpLQHDSSDUWHQDQWj
OD VXSHUIDPLOOHGHV LPPXQRJOREXOLQHV ,&$0SRXU ©,QWHUFHOOXODU$GKHVLRQ0ROHFXOHª
HVWpJDOHPHQWH[SULPpSRXUIDYRULVHUO¶LQWHUDFWLRQHQWUHOHVFHOOXOHVWXPRUDOHVPLJUDQWHVHWOHV
FHOOXOHVHQGRWKpOLDOHV

(Q GHKRUV GHV PRGLILFDWLRQV GDQV O¶H[SUHVVLRQ GHV SURWpLQHV LPSOLTXpHV GDQV
O¶DGKpUHQFHFHOOXODLUH LOH[LVWHpJDOHPHQWGHVYDULDWLRQVGDQV O¶H[SUHVVLRQGHVJqQHVFRGDQW
GHVSURWpLQHVPHPEUDQDLUHVWHOOHVTXHOHVLQWpJULQHVHW&'(QHIIHWOHVFHOOXOHVWXPRUDOHV
D\DQWVXELOD7(0GLJqUHQWODODPHEDVDOHUHQFRQWUHQWOHWLVVXLQWHUVWLWLHODSSHOpVWURPDGH
 

)LJXUH9RLHGHVLJQDOLVDWLRQGH OD7(0 OD WUDQVLWLRQpSLWKpOLRPpVHQFK\PDWHXVHHVW
LQGXLWH SDU SOXVLHXUV YRLHV GH VLJQDOLVDWLRQ FRPPH FHOOHV GpFOHQFKpHV SDU GHV IDFWHXUV GH
FURLVVDQFH )*) (*) +*) 7UDQVIRUPLQJ *URZWK )DFWRU RX 7*)Į HW ȕ RX OHV OLJDQGV
:QW&HVYRLHVGHVLJQDOLVDWLRQFRQGXLVHQWjO¶DFWLYDWLRQGHIDFWHXUVGHWUDQVFULSWLRQFRPPH
6QDLO61$HW6OXJ=HE7ZLVWHW1)ț%&HVGHUQLHUVUpJXOHQWODWUDQVFULSWLRQGHJqQHV
GHIDoRQQpJDWLYHFRPPHFHOXLGHODFDGKpULQH(RXSRVLWLYHFRPPHFHOXLGHODFDGKpULQH1
/HVFHOOXOHVG¶RULJLQHpSLWKpOLDOHDFTXLqUHQW DLQVLXQSKpQRW\SHSOXW{WPpVHQFK\PDWHX[/H
7*)ȕHVWO¶XQGHVPpGLDWHXUVHVVHQWLHOVGDQVFHSURFHVVXV6DOLDLVRQDXUpFHSWHXULQGXLWOD
SKRVSKRU\ODWLRQGH6PDGHWO¶DVVHPEODJHDYHF6PDGODPLJUDWLRQGXFRPSOH[HGDQVOH
QR\DXHW O¶LQGXFWLRQGH ODWUDQVFULSWLRQGHVJqQHV LPSOLTXpVGDQVOD7(0/H7*)ȕDFWLYH
pJDOHPHQWGHVYRLHVGH VLJQDOLVDWLRQ6PDGLQGpSHQGDQWHV LPSOLTXpHVGDQV OD7(0FRPPH
SDUH[HPSOHOHVSHWLWHVSURWpLQHV*73DVHV5KR5DFHWFGFODYRLHGHV0$3.LQDVHVDYHF
QRWDPPHQW OHV FMXQ1 WHUPLQDO NLQDVHV WRXWHV GHX[ LPSOLTXpHV GDQV OD UpRUJDQLVDWLRQ GX
F\WRVTXHOHWWH G¶DFWLQH HW OD SODVWLFLWp FHOOXODLUH RX ELHQ OD YRLH 3,.$NW TXL LQKLEH OD
JO\FRJqQHV\QWKDVHNLQDVH *6.ȕHW DFWLYH ODYRLH:QW 5HFHSWRU UpFHSWHXU -LQJHW
DO


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OD JODQGH PDPPDLUH GDQV OHTXHO HOOHV PLJUHQW SDU SHUWH G¶DGKpUHQFH WUDQVLWRLUH DYHF OD
PDWULFH H[WUDFHOOXODLUH HW FH SDU O¶LQWHUPpGLDLUH GHV LQWpJULQHV TX¶HOOHV H[SULPHQW j OHXU
VXUIDFH &HV DGKpUHQFHV WUDQVLWRLUHV QpFHVVLWHQW GRQF O¶H[SUHVVLRQ G¶LQWpJULQHV FRPSRVpHV
G¶XQHVRXVXQLWpαHWXQHDGDSWpHVjODQDWXUHGHVFRPSRVDQWVGHODPDWULFHH[WUDFHOOXODLUH
GX VWURPD &HV LQWpJULQHV VRQW REVHUYDEOHV VRXV IRUPH GH SRLQWV IRFDX[ G¶DGKpUHQFH &HV
GHUQLHUV FRUUHVSRQGHQW j GHV SRQWV GDQV OH F\WRSODVPH GHV FHOOXOHV WXPRUDOHV HQWUH OHV
LQWpJULQHVHWXQUpVHDX ORFDOGHILEUHVGHVWUHVVG¶DFWLQHSDU O¶LQWHUPpGLDLUHGHSURWpLQHVGH
OLDLVRQ WHOOHV TXH OD WDOLQH OD SD[LOOLQH OD WHQVLQH HW OD YLQFXOLQH /¶DFWLYDWLRQ GHSXLV OHV
LQWpJULQHVGHYRLHVGHVLJQDOLVDWLRQSDVVDQWSDUXQHW\URVLQHNLQDVHLQGLUHFWHPHQWDWWDFKpHj
FHVSURWpLQHVPHPEUDQDLUHVHWDSSHOpH©)RFDO$GKHVLRQ.LQDVHª)$.HWSDUOHVSURWpLQHV
*GHODIDPLOOH5KR5DFSHUPHWODIRUPDWLRQG¶H[WHQVLRQVPHPEUDQDLUHVRXILOLSRGHVSXLVOH
GpVDVVHPEODJH GHV SRLQWV IRFDX[ G¶DGKpUHQFH TXL WLUH OHV FHOOXOHV HQ DYDQW )LJXUH 
0F6KHUU\HWDO
/HSURJUDPPHG¶H[SUHVVLRQGHVJqQHVFDUDFWpULVDQWOD7(0HVWGpSHQGDQWHWHQWUHWHQX
SDUGHVVLJQDX[DFWLYDWHXUVDJLVVDQWVXUOHVFHOOXOHVWXPRUDOHVDXFRXUVGHOHXUPLJUDWLRQGDQV
OHV WLVVXV HQYLURQQDQWV /H 7*)ȕ HVW O¶XQ GH FHV VLJQDX[ HVVHQWLHO GDQV FH SURFHVVXV
'¶DXWUHVWHOVTXHOHVIDFWHXUVGHFURLVVDQFH(*),*)HW+*)DLQVLTXH:QWFDWpQLQH
HW1RWFKGpFOHQFKHQWGHVYRLHVGHVLJQDOLVDWLRQYLDOHXUUpFHSWHXUPHPEUDQDLUHUHVSHFWLITXL
FRQGXLVHQW j O¶DFWLYDWLRQ GH IDFWHXUV GH WUDQVFULSWLRQ W\SLTXHV GH OD 7(0 FRPPH 1)%
7ZLVW6QDLO6OXJ=HEHW)LJXUH-LQJHWDO&HVVLJQDX[VRQWRULJLQDLUHVQRQ
VHXOHPHQWGHVFHOOXOHVWXPRUDOHVPDPPDLUHVHOOHVPrPHVPDLVDXVVLGHVILEUREODVWHV&$)
DFWLYpVHWDVVRFLpVDXWXPHXUVTXLUHPDQLHQWODPDWULFHH[WUDFHOOXODLUHSURSLFHjODPLJUDWLRQ
HWO¶LQYDVLRQWXPRUDOHHWGHVPDFURSKDJHVLQILOWUDQWODWXPHXU7$0TXLVHFUqWHQWGHO¶(*)
HWGX7*)ȕ0F6KHUU\HWDO-LQJHWDO(QILQFHUWDLQHVpWXGHVVXJJqUHQWTXH
OHV FHOOXOHV VRXFKHV PpVHQFK\PDWHXVHV SUpVHQWHV GDQV O¶HQYLURQQHPHQW WXPRUDO
SDUWLFLSHUDLHQW j OD FURLVVDQFH WXPRUDOH HW DLQVL IDYRULVHUDLHQW OH SRWHQWLHOPpWDVWDWLTXH GHV
FHOOXOHVFDQFpUHXVHVPDPPDLUHV0DUWLQHWDO

/DGLVVpPLQDWLRQPpWDVWDWLTXH

3RXU FRORQLVHU OHV RUJDQHV j GLVWDQFH OHV FHOOXOHV WXPRUDOHV SpQqWUHQW GDQV OD
FLUFXODWLRQ VDQJXLQH RX O\PSKDWLTXH HW GRLYHQW GpJUDGHU OD ODPH EDVDOH GX VWURPD GH




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FRPSRVLWLRQ SDUWLFXOLqUH HW VpFUqWHQW GRQF GHV003 TXL SHXYHQW rWUH GLIIpUHQWHV GH FHOOHV
VpFUpWpHV ORUV GH O¶LQYDVLRQ ORFDOH /HV FHOOXOHV WXPRUDOHV PDPPDLUHV LQYDVLYHV VpFUqWHQW
pJDOHPHQW OD SURWpLQH X3$ XURNLQDVHW\SH 3ODVPLQRJHQ $FWLYDWRU TXL HVW XQH VpULQH
SURWpLQDVHTXLGpJUDGHGHQRPEUHX[FRPSRVDQWVGHOD0(&HWOHWDX[G¶X3$VHUDLWFRUUpOpDX
QLYHDXG¶DJUHVVLYLWpGH OD WXPHXU(QHIIHWXQHIRUWHVpFUpWLRQG¶X3$HVWREVHUYpHGDQV OHV
FHOOXOHV KDXWHPHQWPpWDVWDWLTXHV0'$0% 1DNVKDWUL HW DO /D GpJUDGDWLRQ GX
VWURPDSDUOHVFHOOXOHVWXPRUDOHVHWOHSURFHVVXVG¶HQWUpHGHVFHOOXOHVGDQVODFLUFXODWLRQVRQW
FRQQXV VRXV OH QRP G¶LQWUDYDVDWLRQ 8QH IRLV GDQV OD FLUFXODWLRQ VDQJXLQH OHV FHOOXOHV
WXPRUDOHVVH UHWURXYHQWGDQVXQHQYLURQQHPHQWKRVWLOH/HVFHOOXOHVFDQFpUHXVHVFLUFXODQWHV
GpFOHQFKHQW XQH UpSRQVH LPPXQLWDLUH TXL YD FRQGXLUH j O¶pOLPLQDWLRQ GH OD SOXSDUW G¶HQWUH
HOOHV &HSHQGDQW FHUWDLQHV FHOOXOHV PDOLJQHV VRQW FDSDEOHV G¶LQWHUDJLU DYHF GHV FHOOXOHV
SODTXHWWDLUHVOHVSURWpJHDQWDLQVLGXV\VWqPHLPPXQLWDLUHHWGHVFRQWUDLQWHVSK\VLTXHVGXHVj
ODSUHVVLRQVDQJXLQH1JX\HQHWDO/HSURFHVVXVVXLYDQWFRUUHVSRQGDXSKpQRPqQH
G¶H[WUDYDVLRQ/HVFHOOXOHVWXPRUDOHVV¶DUUrWHQWDXQLYHDXG¶XQRUJDQHHWVRUWHQWGHVYDLVVHDX[
VDQJXLQV RX O\PSKDWLTXHV /HPpFDQLVPHGH FHW DUUrW DX QLYHDX GH FHUWDLQV VLWHV Q¶HVW SDV
FRQQX&HUWDLQVRUJDQHVVRQWHQHIIHWOHVLWHSUpIpUHQWLHOGHGpYHORSSHPHQWGHPpWDVWDVHV/HV
FHOOXOHV WXPRUDOHV PDPPDLUHV FRORQLVHQW SDU H[HPSOH HQ PDMRULWp OHV WLVVXV SXOPRQDLUHV
RVVHX[ HW GX FHUYHDX /HV FHOOXOHV HQGRWKpOLDOHV H[SULPHQW GHV PROpFXOHV G¶DGKpUHQFH
GLIIpUHQWHVHQIRQFWLRQVGHVRUJDQHV$LQVL&;&5UpFHSWHXUGHODFKpPRNLQH6')ĮVHUDLW
UHVSRQVDEOHGHO¶H[WUDYDVDWLRQGHVFHOOXOHVWXPRUDOHVPDPPDLUHV0'$0%/HFKHUWLHUHW
DO  /HV FHOOXOHV WUDYHUVHQW OD SDURL GHV YDLVVHDX[ YLD OH SKpQRPqQH GH OD 07(
0LJUDWLRQ7UDQV(QGRWKHOLDOH/HVLQWpJULQHVMRXHQWXQU{OHLPSRUWDQWGDQVODUpJXODWLRQGH
OD07($LQVLO¶DGKpVLRQGHVFHOOXOHVjFHUWDLQHVLQWpJULQHVĮYȕLQGXLWO¶H[WUDYDVDWLRQ/HV
FHOOXOHVWXPRUDOHVD\DQWUpXVVLjHQYDKLUXQRUJDQHHWjIRUPHUGHVPLFURPpWDVWDVHVSHXYHQW
UHVWHU HQGRUPDQFHSOXVLHXUV VHPDLQHVYRLUGHV DQQpHVDYDQWGHSUROLIpUHU HWGH IRUPHUGHV
PDFURPpWDVWDVHV /¶pWDW GH GRUPDQFH GHV FHOOXOHV WXPRUDOHV VHUDLW G DX[ VLJQDX[ HQYR\pV
SDUOHQRXYHOHQYLURQQHPHQWTXHOHVFHOOXOHVSHUoRLYHQWFRPPHGHVVLJQDX[GHVWUHVVSDUOD
PRGXODWLRQ GHV YRLHV (5. HW S 0$3. +DQDKDQ HW DO  %DUNDQ HW DO 
$JXLUUH*KLVR HW DO  /¶DQJLRJHQqVH SHUPHWWUDLW OD UHSULVH GH OD SUROLIpUDWLRQ HW OH
GpYHORSSHPHQWGHVPpWDVWDVHV


 




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 8Q FHUWDLQ QRPEUH GH PpFDQLVPHV PROpFXODLUHV GH OD WXPRULJHQqVH PDPPDLUH
LPSOLTXDQW GH QRPEUHX[ DFWHXUV SURWpLTXHV D pWp LGHQWLILp SXLV FDUDFWpULVp 3DUPL FHV
DFWHXUVOHIDFWHXUGHWUDQVFULSWLRQ1)%VHPEOHMRXHUXQU{OHFHQWUDOHQSDUWLFXOLHUGDQVOD
FURLVVDQFHHW ODSURJUHVVLRQPpWDVWDWLTXHGHV WXPHXUVPDPPDLUHV FRPPHOHUDSSRUWHQWGH
QRPEUHXVHVpWXGHV


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




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

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)LJXUH6WUXFWXUHGHVSURWpLQHVGHODIDPLOOH5HOFRQVWLWXDQWOHVFRPSOH[HV1)ț%
/HVSURWpLQHV5HOVRQWFDUDFWpULVpHVSDUXQGRPDLQHG¶KRPRORJLHDYHFF5HO5+'TXLHVW
UHVSRQVDEOH GH OD GLPpULVDWLRQ GH O¶LQWHUDFWLRQ DYHF O¶LQKLELWHXU ,ț% HW GH OD OLDLVRQ DYHF
O¶$'1 /HV SURWpLQHV VRQW VXEGLYLVpHV HQ GHX[ FODVVHV , HW ,, /D FODVVH , FRPSUHQG OHV
SURWpLQHVSUpFXUVHXUVSHWSSRVVpGDQWGHVUpSpWLWLRQVDQN\ULQHV$1.HWXQHUpJLRQ
KRPRORJXHDXGRPDLQHGHPRUW''GHDWKGRPDLQUHWURXYpGDQVOHUpFHSWHXUGX71)HW
OHV SURWpLQHV S HW S GpSRXUYXHV G¶XQ GRPDLQH GH WUDQVDFWLYDWLRQ /D FODVVH ,, HVW
FRQVWLWXpH GH 5HO$ S F5HO HW 5HO% TXL FRQWLHQQHQW XQ GRPDLQH GH WUDQVDFWLYDWLRQ
7$'5HO%SRVVqGHHQSOXVGXF{Wp1+WHUPLQDOXQGRPDLQH7$'D\DQWXQPRWLIGHW\SH
OHXFLQH]LSSHU/=G¶DSUqV(VSLQRVDHWDO








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,,, /$92,('(6,*1$/,6$7,211)ț%
 
 
1)ț%1XFOHDU)DFWRUNDSSD%HVWXQIDFWHXUGHWUDQVFULSWLRQTXLDpWpLQLWLDOHPHQW
GpFRXYHUWGDQVOHVO\PSKRF\WHV%HQWDQWTXHUpJXODWHXUGXJqQHFRGDQWODFKDvQHNDSSDGHV
LPPXQRJOREXOLQHV 6HQHW%DOWLPRUH'HSXLVGHQRPEUHXVHVpWXGHVRQWPRQWUp VRQ
LPSOLFDWLRQ GDQV GLYHUVHV IRQFWLRQV ELRORJLTXHV WHOOHV TXH OD UpSRQVH LPPXQLWDLUH
O¶LQIODPPDWLRQ O¶DSRSWRVH HW OD FURLVVDQFH FHOOXODLUH PDLV pJDOHPHQW GDQV SOXVLHXUV
SDWKRORJLHVFRPPHO¶DUWKULWHOHVPDODGLHVQHXURGpJpQpUDWLYHVHWFHUWDLQVFDQFHUV &RXUWRLV
HWDO(VSLQRVDHWDO
'LIIpUHQWVPpFDQLVPHV SHUPHWWHQW GH GpFULUH OD UpJXODWLRQ GH O¶DFWLYLWp GX FRPSOH[H
1)ț% OD QDWXUH GHV FRPSOH[HV IRUPpV SDU OHV GLIIpUHQWHV VRXVXQLWpV 1)ț% OD
SDUWLFLSDWLRQG¶LQKLELWHXUVVSpFLILTXHVOHVYRLHVGHVLJQDOLVDWLRQVHWOHVVLWHVț%UHWURXYpVVXU
OHVSURPRWHXUVGHVJqQHVFLEOHVGH1)ț%

 6WUXFWXUHGXFRPSOH[H1)ț%
 
&H FRPSOH[H HVW FRPSRVp G¶KRPR RX G¶KpWpURGLPqUHV IRUPDQW XQH IDPLOOH GH
IDFWHXUVGHWUDQVFULSWLRQ/¶HQVHPEOHGHFHVSURWpLQHVDXQRPEUHGHDFWXHOOHPHQWGpFULWHV
GDQV OHV FHOOXOHV GH PDPPLIqUHV DSSDUWLHQW j OD IDPLOOH GHV SURWpLQHV 5HO S HW VRQ
SUpFXUVHXUS1)ț%SHWVRQSUpFXUVHXUS1)ț%5HO$S5HO%HWF5HO
,QRXH HW DO  (VSLQRVD HW DO  /D ILJXUH  SUpVHQWH OD VWUXFWXUH GH FHV
GLIIpUHQWHV SURWpLQHV UHJURXSpHV HQ GHX[ FODVVHV VHORQ OHXUV FDUDFWpULVWLTXHV VWUXFWXUDOHV HW
IRQFWLRQQHOOHV /¶HQVHPEOH GHV VRXVXQLWpV 1)ț% HVW FDUDFWpULVp SDU OD SUpVHQFH G¶XQ
GRPDLQHWUqVFRQVHUYpGXFRWp1+WHUPLQDOG¶HQYLURQDFLGHVDPLQpVQRPPp©GRPDLQH
5HOª RX 5+' 5HO +RPROJ\ 'RPDLQ &H GRPDLQH SHUPHW j OD IRLV OD GLPpULVDWLRQ OD
WUDQVORFDWLRQGDQVOHQR\DXJUkFHjODSUpVHQFHG¶XQVLJQDOGHWUDQVORFDWLRQQXFOpDLUH1/6
ODIL[DWLRQjO¶$'1DLQVLTXHODOLDLVRQjXQLQKLELWHXUF\WRSODVPLTXH,ț%LQKLELWRURI1)
ț%7DQGLVTXHOHVSURWpLQHVSHWSQHSRVVqGHQWSDVGHGRPDLQHGHWUDQVDFWLYDWLRQOHV
SURWpLQHV5HO$5HO%HWF5HOHQSRVVqGHQWXQRXGHX[GDQVOHXUUpJLRQ&WHUPLQDOH



)LJXUH6WUXFWXUHGHVSURWpLQHVGHODIDPLOOH,ț%
&HWWH IDPLOOH GH SURWpLQHV HVW FDUDFWpULVpH SDU OD SUpVHQFH GH UpSpWLWLRQV DQN\ULQHV $1.
/HV SURWHLQHV ,ț%Į HW ,ț%ȕ SRVVqGHQW HQ SOXV XQ GRPDLQH 3(67 ULFKH HQ SUROLQH 3
JOXWDPDWH(VHULQH6HWWKUpRQLQH7G¶DSUqV(VSLQRVDHWDO









 
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/HVSURWpLQHVSUpFXUVHXUVSHWSVHGLVWLQJXHQWSDUODSUpVHQFHGHUpSpWLWLRQGHPRWLIV
DQN\ULQHVGDQVOHXUSDUWLHFDUER[\WHUPLQDOHTXLSHXYHQWLQWHUDJLUDYHFOHXUSURSUHGRPDLQH
5+'HWPDVTXHUOD1/6FRQGXLVDQWDLQVLjOHXUORFDOLVDWLRQF\WRSODVPLTXH
/D GLYHUVLWp GH FRPELQDLVRQ GHV KRPR RX GHV KpWpURGLPqUHV GHV SURWpLQHV 5HO
FRQWULEXH j OD UpJXODWLRQ GH GLIIpUHQWV JURXSHV GH JqQHV 7RXV OHV GLPqUHV VH IL[HQW
VSpFLILTXHPHQWVXUGHVVpTXHQFHVG¶$'1GHSDLUHVGHEDVHQRPPpHV©VLWHVț%ªGRQW
ODVpTXHQFHVFRQVHQVXVHVW¶***51<<<&&¶5LQGLTXHODEDVH$RX*<LQGLTXH&RX
7HW1XQHEDVHTXHOFRQTXH/HFRPSOH[HWUDQVFULSWLRQQHOSOXVFRPPXQpPHQWGpFULWGDQVOD
PDMRULWpGHVFHOOXOHVHVW O¶KpWpURGLPqUHSSDFWLYDWHXUGH OD WUDQVFULSWLRQGHQRPEUHX[
JqQHV

 5pJXODWLRQGHO¶DFWLYLWpGXFRPSOH[H1)ț%
 
/¶DFWLYLWpGH1)ț%HVWUpJXOpHSULQFLSDOHPHQWSDUVRQLQWHUDFWLRQDYHFXQHSURWpLQH
LQKLELWULFHGHODIDPLOOH,%

5pJXODWLRQSDUOHVLQKLELWHXUV,ț%
'DQV OD FHOOXOH OH FRPSOH[H 1)ț% H[LVWH VRXV XQH IRUPH LQDFWLYH UHWHQX GDQV OH
F\WRSODVPH SDU XQH SURWpLQH LQKLELWULFH DSSHOpH , NDSSD % RX ,ț% ,QRXH HW DO 
(VSLQRVD HW DO  &HWWH GHUQLqUH UHFRXYUH OD VpTXHQFH 1/6 GH FKDTXH SURWpLQH 5HO
HPSrFKDQW DLQVL OD WUDQVORFDWLRQQXFOpDLUHGXFRPSOH[H1)r% ,O H[LVWHSOXVLHXUVSURWpLQHV
,ț% D\DQW GHV DIILQLWpV GLIIpUHQWHV SRXU OHV FRPSOH[HV 1)ț% )LJXUH  /D IDPLOOH GHV
SURWpLQHV ,ț% LQFOXW OHV LQKLELWHXUV ©FODVVLTXHVª,ț%Į ,ț%ȕ ,ț%İ OHV SUpFXUVHXUV ,ț%Ȗ
SHW,ț%įSHWOHVLQKLELWHXUV©DW\SLTXHVªFRPPH%FO%FHOO&//O\PSKRPH
,ț%ȗ RX ,1$3 HW ,ț%16 5pFHPPHQW XQH QRXYHOOH SURWpLQH SURFKH VWUXFWXUDOHPHQW
G¶,ț%Į D pWp LGHQWLILpH HW QRPPpH ,ț%Ș &HOOHFL HVW FODVVpH SDUPL OHV LQKLELWHXUV
©DW\SLTXHVªTXL LQWHUYLHQQHQWVXUOD UpJXODWLRQGH OD WUDQVFULSWLRQGHVJqQHVFLEOHVGH1)
% HQ VH IL[DQW VXU O¶$'1 VRXV O¶DFWLRQ GH VWLPXOL WHOOHV TXH GHV F\WRNLQHV
SURLQIODPPDWRLUHV GXUDQW OD UpSRQVH LPPXQH VDQV DJLU VXU OD WUDQVORFDWLRQ QXFOpDLUH GHV
SURWpLQHV5HO<DPDXVKLHWDO
)LJXUH6WUXFWXUHGHODSURWpLQH,ț%Į
/DSURWpLQH,ț%ĮHVWFRPSRVpHG¶XQGRPDLQH65'6LJQDO5HVSRQVH'RPDLQTXLHVWODFLEOH
GHVSKRVSKRU\ODWLRQVGXFRPSOH[H,..,ț%NLQDVHHWGHVXELTXLWLQ\ODWLRQVTXLFRQGXLVHQWj
VD GpJUDGDWLRQ SDU OH SURWpDVRPH (OOH SRVVqGH PRWLIV DQN\ULQH $5 TXL SHUPHWWHQW OHV
LQWHUDFWLRQVSURWpLQHVSURWpLQHVHWGXGRPDLQH3(67TXLLQWHUYLHQWGDQVOHVLQWHUDFWLRQVDYHF
OHIDFWHXUGHWUDQVFULSWLRQ1)ț%G¶DSUqV'LHJRHWDO
 
 

)LJXUH  6WUXFWXUH FULVWDOORJUDSKLTXH GH OD OLDLVRQ HQWUH 1)ț% S YHUW S
URXJHHW ,ț%ĮEOHXH
/HVKpOLFHVHWGHSPDJHQWDLQWHUDJLVVHQWDYHFOHVGRPDLQHV$5jG¶,ț%Į'DQVOH
FRPSOH[H1)ț% ODSURWpLQH SDVVRFLpHjS LQWHUDJLWDYHF OD VpTXHQFH3(67G¶,ț%Į
SDU O¶LQWHUPpGLDLUH GH VRQ GRPDLQH 1+ WHUPLQDO /H GRPDLQH 1WHUPLQDO GH S QRQ
UHSUpVHQWpGDQVODVWUXFWXUHQ¶HVWSDVLPSOLTXpGDQVODOLDLVRQDYHF ,ț%ĮG¶DSUqV'LHJRHW
DO



6LWHGHOLDLVRQjO¶$'1
/LDLVRQ1)ț%,ț%
'RPDLQH1WHU'RPDLQHGHGLPpULVDWLRQ1/6'RPDLQHGH7UDQVDFWLYDWLRQ
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/¶DFWLYLWp GHV LQKLELWHXUV HVW UpJXOpH SDU GHV UpDFWLRQV GH SKRVSKRU\ODWLRQ SXLV
G¶XELTXLWLQ\ODWLRQTXLFRQGXLVHQWjOHXUGpJUDGDWLRQSDU OHSURWpDVRPH(QSOXVGHVVLWHVGH
SKRVSKRU\ODWLRQ HW G¶XELTXLWLQ\ODWLRQ OHV SURWpLQHV ,ț% SRVVqGHQW GDQV OHXU VWUXFWXUH GHV
UpSpWLWLRQV GH W\SH $1. VLPLODLUHV j FHOOHV UHWURXYpHV GDQV OD SURWpLQH GX F\WRVTXHOHWWH
O¶DQN\ULQH .DULQ HW DO  &HV SURWpLQHV ,ț% SUpVHQWHQW GHV DIILQLWpV GLIIpUHQWHV SRXU
WRXWHV OHV FRPELQDLVRQV GH GLPqUHV 1)ț% 3DU H[HPSOH ,ț%Į HW ,ț%ȕ LQWHUDJLVVHQW
SUpIpUHQWLHOOHPHQWDYHFF5HORX5HO$.DULQHWDODORUVTXH%FOXQLTXHPHQWDYHF
GHVGLPqUHVFRPSRVpVGHSHWS4XDQWj,ț%ȗHW,ț%16LOVLQWHUDJLVVHQWDYHFODVRXV
XQLWpS<DPDPRWRHWDO
'DQVODVXLWHGHQRWUHWUDYDLOHWVXUODEDVHGHVUpVXOWDWVGHO¶DQDO\VHWUDQVFULSWRPLTXH
PRQWUDQW ,ț%Į FRPPH JqQH FLEOH SRWHQWLHO GH ''% QRXV QRXV LQWpUHVVHURQV SOXV
SDUWLFXOLqUHPHQW j FHWWH SURWpLQH LQKLELWULFH GH1)%TXL HVW ODPLHX[FDUDFWpULVpH HW GRQW
O¶LQWHUDFWLRQDYHFOHFRPSOH[HSSHVWELHQGpFULWH

5pJXODWLRQSDUODSURWpLQH,ț%Į
6WUXFWXUHGHODSURWpLQH,ț%Į
 
1RXVYHQRQVGHYRLUTXHOHVSURWpLQHV ,ț%LQWHUDJLVVHQWDYHFOHVGLPqUHV1)ț%1RXV
DOORQVPDLQWHQDQWGpWDLOOHUVDVWUXFWXUHTXLUpYqOHFRPPHQW,ț%ĮH[HUFHVHVHIIHWVLQKLELWHXUV
VXU1)ț%HQLQWHUDJLVVDQWDYHFOHFRPSOH[HSS
/HSUHPLHUPpFDQLVPHSDU OHTXHO ,ț%Į LQKLEH O¶DFWLYLWpGXFRPSOH[H1)ț%HVW OD
UpWHQWLRQGDQVOHF\WRSODVPHGHFHGHUQLHU/DSURWpLQH,ț%ĮHVWFRPSRVpHGHjUpSpWLWLRQV
GH PRWLIV DQN\ULQHV TXL OXL SHUPHWWHQW G¶LQWHUDJLU DYHF OHV GRPDLQHV 5+' GX FRPSOH[H
SS &H VRQW OHV  SUHPLqUHV UpSpWLWLRQV DQN\ULQHV TXL PDVTXHQW OD VpTXHQFH 1/6 GX
FRPSOH[H 'LHJR HW DO  &KDTXHPRWLI DQN\ULQH HVW IRUPp GH  KpOLFHV Į LQWHUQH HW
H[WHUQHUHOLpHVHQWUHHOOHVSDUXQHERXFOH/HVUpSpWLWLRQVVRQWUHOLpHVHQWUHHOOHVSDUXQWRXU
ȕ&¶HVWO¶HQVHPEOHGHFHWWHVWUXFWXUHTXLOLHO¶KpWHURGLPqUHSS
/HVHFRQGPpFDQLVPHG¶LQKLELWLRQIDLWLQWHUYHQLUODFDSDFLWpG¶,ț%ĮG¶rWUHWUDQVORTXpH
GDQV OH QR\DX GHV FHOOXOHV VDQV SRVVpGHU XQH VpTXHQFH GH ORFDOLVDWLRQ QXFOpDLUH
FRQYHQWLRQQHOOH HW FH VRXV FHUWDLQHV FRQGLWLRQV WHOOHV TX¶XQH H[SRVLWLRQ DX[ 89 RX j GHV








)LJXUH5HSUpVHQWDWLRQ VFKpPDWLTXHGH ODUpJLRQSUR[LPDOHGX SURPRWHXUGXJqQH
FRGDQW ,ț%Į 3URFKH GX VLWH G¶LQLWLDWLRQ GH OD WUDQVFULSWLRQ  OH SURPRWHXU SUR[LPDO
G¶,ț%ĮSUpVHQWHSOXVLHXUVVLWHVGHIL[DWLRQUHFRQQXVSDUGLIIpUHQWVIDFWHXUVGHWUDQVFULSWLRQ
SRXU1)ț%ț%jț%XQSRXU$36SHW(WV&HVIDFWHXUVGHWUDQVFULSWLRQVRQW
FRQQXVSRXUUpJXOHUODWUDQVFULSWLRQGXJqQH,ț%Į(QMDXQHXQVLWHț%OLNHHVWDXVVLUHFRQQX
SDU1)ț%GDQVFHUWDLQVW\SHVFHOOXODLUHVFHOXLFLFKHYDXFKHFHOXLG¶$3G¶DSUqV$OJDUWH
HWDO
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UDGLDWLRQVLRQLVDQWHV7XUSLQHWDO%LUEDFKHWDO8QHIRLVGDQVOHQR\DX,ț%Į
SURYRTXHOHGpSODFHPHQWGXFRPSOH[H1)ț%GHVHVVpTXHQFHVFLEOHVG¶$'1HQDPRQWGH
VHVJqQHVFLEOHVGRQWLOUpJXOHODWUDQVFULSWLRQHQLQWHUDJLVVDQWDYHFOHVGLPqUHVSS/D
SUpVHQFHG¶XQHVpTXHQFH3(67)LJXUHVGDQVODVWUXFWXUHG¶,%ĮHVWUHVSRQVDEOHGHOD
GpVWDELOLVDWLRQGHO¶LQWHUDFWLRQHQWUHO¶$'1HWOHGLPqUHSS&HWWHVpTXHQFH3(67LQGXLW
XQH URWDWLRQ GX5+'GH OD SURWpLQH S GX FRPSOH[H1)ț% HW GpSODFH DLQVL OHV GLPqUHV
SSGHO¶$'1
 /H WURLVLqPH PpFDQLVPH G¶LQKLELWLRQ SDU OHTXHO ,ț%Į LQKLEH O¶DFWLYLWp GH 1)ț%
UpVXOWH GH OD SRVVLELOLWp GX FRPSOH[H ,ț%ĮSS IRUPp G¶rWUH H[SRUWp GX QR\DX &HWWH
H[SRUWDWLRQ GX QR\DX GpSHQG GH OD SUpVHQFH G¶XQH VpTXHQFH G¶H[SRUWDWLRQ QXFOpDLUH 1(6
VLWXpHGXFRWp1WHUPLQDOGHODSURWpLQH,ț%Į7DPHWDO&HWWHVpTXHQFHHVWUHFRQQXH
SDU OH UpFHSWHXU &50 H[SRUWLQH  RX &KURPRVRPH 5HJLRQ 0DLQWHQDQFH  TXL HQ
FRQMRQFWLRQDYHFODSURWpLQH5DQ*73SHUPHWO¶H[SRUWQXFOpDLUH2VVDUHKHWDO/HHHW
DO/HFRPSOH[H,ț%Į1)ț%VHUDLWDORUVUHWHQXGDQVOHF\WRSODVPHJUkFHjODOLDLVRQj
XQHSURWpLQHQRPPpH*%3UDV*$36+ELQGLQJSURWHLQVXUOHGRPDLQH1WHUPLQDOGH
ODSURWpLQH,ț%Į3ULJHQWHWDO

5pJXODWLRQWUDQVFULSWLRQQHOOHGXJqQHFRGDQW,ț%Į
 
%LHQ TX¶,%Į D XQ U{OH GDQV OD UpJXODWLRQ GX FRPSOH[H1)ț%  ELHQ GpFULW GDQV OD
OLWWpUDWXUHLOH[LVWHSHXGHGRQQpHVDFWXHOOHPHQWTXDQWjODUpJXODWLRQGHO¶H[SUHVVLRQGHVRQ
JqQH
,ț%Į HVW FRGpH SDU XQ JqQH G¶HQYLURQ NE SRVVpGDQW VL[ H[RQV HW FLQT LQWURQV
3OXVLHXUV VLWHV GH IL[DWLRQ GH IDFWHXUV GH WUDQVFULSWLRQ RQW pWp LGHQWLILpV VXU OH SURPRWHXU
SUR[LPDOGXJqQH,OV¶DJLWGHWURLVVLWHVGHIL[DWLRQSRXU1)%HWXQjODIRLVSRXU6S$3
 HW (WV )LJXUH  ,WR HW DO   $OJDUWH HW DO  (Q SUpVHQFH G¶XQ VWLPXOXV
DSSURSULp WHO TX¶XQ HVWHU GH SKRUERO FRPPH OH 30$ RX HQFRUH XQH F\WRNLQH
SURLQIODPPDWRLUH FRPPH OH 71) O¶DFWLYDWLRQ GH 1)% HQWUDvQH QRQ VHXOHPHQW
O¶H[SUHVVLRQ GH VHV JqQHV FLEOHV UHVSRQVDEOHV GH OD UpSRQVH ELRORJLTXH PDLV pJDOHPHQW
O¶LQGXFWLRQ GX JqQH FRGDQW ,ț%Į SDU VD IL[DWLRQ  DX QLYHDX GX VLWH % GX SURPRWHXU
SUR[LPDOHQDVVRFLDWLRQDYHFGHVFRDFWLYDWHXUVGHODWUDQVFULSWLRQ65&65&&¶HVWDLQVL






 
 
 
 
 
 
 

  
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TXH1)ț% HQ LQGXLVDQW O¶H[SUHVVLRQ G¶,ț%Į H[HUFH XQ UpWURFRQWU{OH QpJDWLI VXU VD SURSUH
DFWLYDWLRQHWH[SOLTXHVRQDFWLYLWp WUDQVLWRLUHVXU O¶LQGXFWLRQGHVHVJqQHVFLEOHV *DR HWDO
 'HV H[SpULHQFHV GH PXWDJpQqVH GLULJpH FRQWUH OHV VLWHV 1)ț% RX 6S UpYqOHQW
FHSHQGDQW O¶LPSRUWDQFH GH FHV IDFWHXUV GH WUDQVFULSWLRQ GDQV O¶LQGXFWLRQ GH O¶H[SUHVVLRQ
G¶,ț%ĮGDQVOHVFHOOXOHV-XUNDWHQSUpVHQFHGH71)RXGH30$$OJDUWHHWDO

(QILQ WUqV UpFHPPHQW LO D pWp LGHQWLILp GDQV GHV FHOOXOHV GH JOLREODVWRPHXQPLFUR
$51 FDSDEOH GH UpJXOHU QpJDWLYHPHQW O¶H[SUHVVLRQ GX JqQH FRGDQW ,ț%Į DX QLYHDX SRVW
WUDQVFULSWLRQQHO HQ FLEODQW VSpFLILTXHPHQW XQH VpTXHQFH GDQV OD UpJLRQ QRQ WUDQVFULWH ¶
875GHO¶$51PHWHQFDWDO\VDQWDLQVLVDGpJUDGDWLRQ-LDQJHWDO

5pJXODWLRQSDUSKRVSKRU\ODWLRQ
/HV FRPSOH[HV 1)ț% VRQW UpJXOpV SRVLWLYHPHQW SDU GHV SKRVSKRU\ODWLRQV
FRQVWLWXWLYHVRXLQGXLWHV,QRXHHWDO(VSLQRVDHWDO/¶K\SHUSKRVSKRU\ODWLRQ
GH ODSURWpLQHSHVW HVVHQWLHOOH j OD WUDQVORFDWLRQQXFOpDLUHGXFRPSOH[HHW DXJPHQWH VRQ
DIILQLWp SRXU OHV VLWHV ț%8QH GHV FLEOHV GH OD SURWpLQH NLQDVH& DFWLYpH SDU OHV HVWHUV GH
SKRUEROHVWODSURWpLQHS'HPrPHSOXVLHXUVWUDYDX[RQWPRQWUpODFDSDFLWpGHGLIIpUHQWHV
NLQDVHV j LQGXLUH ODSKRVSKRU\ODWLRQHW O¶DFWLYDWLRQGH ODSURWpLQHSGXFRPSOH[H1)ț%
GDQVOHF\WRSODVPHRXGDQVOHQR\DX(QHIIHWODSKRVSKRU\ODWLRQGHSVXUOD6HUSDUOD
VRXVXQLWp FDWDO\WLTXH GH 3.$ 3URWpLQH .LQDVH $ DSUqV GpJUDGDWLRQ G¶,ț%Į SHUPHW
G¶DXJPHQWHU VRQDIILQLWpSRXUGHVFRIDFWHXUVGH OD WUDQVFULSWLRQ WHOOHTXH ODSURWpLQH&5(%
%LQGLQJ 3URWHLQ &%3 RX 3 &DPSEHOO HW DO  /D 6HU SHXW pJDOHPHQW rWUH
SKRVSKRU\OpH SDU 06. ©0LWRJHQDQG6WUHVVDFWLYDWHG SURWHLQ .LQDVHª GDQV OH QR\DX
SRXUXQHDFWLYDWLRQRSWLPDOHGHSDSUqVVWLPXODWLRQSDUOH71)Į9HUPHXOHQHWDO
/DIL[DWLRQGHIDFWHXUVGHFURLVVDQFHWHOTXHO¶,*)VXUVRQUpFHSWHXUjODVXUIDFHGHVFHOOXOHV
WXPRUDOHV FRQGXLW j O¶DFWLYDWLRQ G¶XQH YRLH GH VLJQDOLVDWLRQ TXL SDVVH SDU O¶DFWLYDWLRQ GHV
NLQDVHV 3,.$.7 TXL RQW SRXU FLEOHV G¶XQH SDUW ,ț% G¶DXWUH SDUW OD SURWpLQH S GX
FRPSOH[H1)ț%:DHVHWDO


 






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 5pJXODWLRQSDUOHV0LFUR$51
/HVPLFUR$51 VRQW GH SHWLWHVPROpFXOHV G¶$51GH  QXFOpRWLGHV GH ORQJ TXL
UpJXOHQWQpJDWLYHPHQWO¶H[SUHVVLRQGHJqQHVHQFLEODQWODUpJLRQ¶GHO¶$51P&HUWDLQVGH
FHV SHWLWV $51 LQWHUYLHQQHQW GDQV OD UpJXODWLRQ GH 1)ț% HQ SDUWLFXOLHU GDQV FHUWDLQHV
FHOOXOHVFDQFpUHXVHV
 /HPLFUR $51 PL5 D pWp LQLWLDOHPHQW LGHQWLILp FRPPH XQ UpJXODWHXU GX
V\VWqPHLPPXQLWDLUHORUVG¶XQHLQIHFWLRQPLFURELHQQHFKH]OHVPDPPLIqUHV&HSHQGDQWXQH
pWXGH D PRQWUp TXH PL5 DJLW FRPPH XQ UpJXODWHXU QpJDWLI GH 1)ț% (Q HIIHW OD
SKRVSKRU\ODWLRQ GH OD VHULQH  G¶,ț% TXL HVW HVVHQWLHOOH j VD GpJUDGDWLRQ HVW GLPLQXpH
G¶HQYLURQ  j  GDQV OHV FHOOXOHV FDQFpUHXVHV PDPPDLUHV TXL H[SULPHQW PL5D HW
PL5E%KDXPLNHWDO ,ODpJDOHPHQWpWp LGHQWLILpGDQVGHVFHOOXOHVFDQFpUHXVHV
RYDULHQQHV OD SUpVHQFH GXPL5D TXL D pWp FDUDFWpULVp SRXU VRQ U{OH GDQV OD UpJXODWLRQ
QpJDWLYHGH O¶H[SUHVVLRQG¶,..ȕXQHNLQDVHFRQWU{ODQW O¶DFWLYLWpGH1)ț% ,OV¶HQVXLWXQH
UpGXFWLRQGHO¶DFWLYLWpGH1)ț%GDQVFHVFHOOXOHVFDQFpUHXVHVRYDULHQQHV&KHQHWDO
(QILQFHUWDLQVPLFUR$51VRQWFDSDEOHVG¶DFWLYHU1)ț%&¶HVWOHFDVSDUH[HPSOHGXPL5
D TXL D SRXU FLEOH O¶$51P FRGDQW 1ț5) 1)ț% UHSUHVVLQJ IDFWRU XQ UpSUHVVHXU
QXFOpDLUHGH1)%LPSOLTXpVSpFLILTXHPHQWGDQVODUpSUHVVLRQGXJqQH,/&;&/,OV¶HQ
VXLW XQHDFWLYDWLRQGXFRPSOH[H1)ț%/XHWDO(QFRQFOXVLRQOHVPL551$RQW
SRXUFLEOHGHVHIIHFWHXUVGHODYRLHGHVLJQDOLVDWLRQGH1)ț%SDUWLFLSDQWDLQVLjXQFRQWU{OH
SRVLWLIRXQpJDWLIGHFHOOHFL

 /HVYRLHVG¶DFWLYDWLRQGXFRPSOH[H1)ț%
 
'DQV OD PDMRULWp GHV FHOOXOHV 1)ț% HVW SUpVHQW GDQV OH F\WRSODVPH VRXV IRUPH
ODWHQWHFRPSOH[pjXQHSURWpLQH,ț%/¶DFWLYLWpGHVFRPSOH[HV1)ț%HVWUpJXOpHVHORQGHX[
YRLHV SULQFLSDOHV HQ UpSRQVH j XQH ODUJH YDULpWp GH VWLPXOL F\WRNLQHV SURLQIODPPDWRLUHV
UDGLDWLRQVLRQLVDQWHVVWUHVVR[\GDQWGLYHUV[pQRELRWLTXHVODYRLHFODVVLTXHRXFDQRQLTXHHW
OD YRLH DOWHUQDWLYH RX QRQ FDQRQLTXH ,O H[LVWH pJDOHPHQW XQH qPH YRLH PRLQV GpFULWH
DERXWLVVDQWjO¶DFWLYDWLRQGHVKRPRGLPqUHVS





)LJXUH  5HSUpVHQWDWLRQ VFKpPDWLTXH GHV GLIIpUHQWHV YRLHV G¶DFWLYDWLRQ GH 1)ț%
0RUDLVHWDO/HGpWDLOHVWGRQQpGDQVOHWH[WH





&/$66,48( $/7(51$7,9( $7<3,48(
1R\DX $QJLRJHQqVHSUROLIpUDWLRQDQWLDSRSWRVHUpVLVWDQFHDX[
GURJXHVLQYDVLRQHWPpWDVWDVHV
/pVLRQV$'1GURJXHV
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/DYRLHFODVVLTXHG¶DFWLYDWLRQ
/DYRLHFDQRQLTXHHVWDFWLYpHGHSXLVXQFHUWDLQQRPEUHGHUpFHSWHXUVFRPPHFHX[GHV
F\WRNLQHV SURLQIODPPDWRLUHV 71) HW ,/ %HUEHULFK HW DO  2VERUQ HW DO 
0RUDLVHWDOHWSDUGHVSURGXLWVEDFWpULHQVRXYLUDX['DQVOHFDVGX71)ĮVDIL[DWLRQ
VXU VRQ UpFHSWHXU VSpFLILTXH HQWUDvQH OH UHFUXWHPHQW GH GLIIpUHQWHV SURWpLQHV DGDSWDWULFHV
75$''5,375$)HW75$)/¶pYpQHPHQWFOpGDQVO¶DFWLYDWLRQGHODYRLHFODVVLTXHHVWOD
SKRVSKRU\ODWLRQGHODSURWpLQH,ț%ĮDXQLYHDXGHVUpVLGXVVpULQHHWVLWXpVGDQVVDSDUWLH
1+ WHUPLQDOH /D SKRVSKRU\ODWLRQ GH O¶LQKLELWHXU ,ț%Į GpSHQG GH O¶DFWLYDWLRQ G¶XQ
FRPSOH[HSURWpLTXHFRPSRVpGHVpULQHNLQDVHVVSpFLILTXHVRX,..,ț%NLQDVHHOOHPrPH
SKRVSKRU\OpHSDUXQHNLQDVHDVVRFLpHDXUpFHSWHXUGX71)HWDSSHOpH7$./DNLQDVH,..
HVW IRUPpH GH GHX[ VRXV XQLWpV FDWDO\WLTXHV ,..Į HW ,..ȕ HW XQH VRXVXQLWp UpJXODWULFH
,..ȖDXVVLDSSHOpH1(021)ț%(VVHQWLDO02GXODWRU,VUDHO0RUDLVHWDO
'DQVODYRLHFODVVLTXHODSKRVSKRU\ODWLRQGHO¶LQKLELWHXU,ț%ĮGpSHQGGHO¶DFWLYDWLRQG¶,..
HW HQWUDvQH DORUV VRQ XELTXLWLQ\ODWLRQ SXLV VD GpJUDGDWLRQ SDU OH SURWpDVRPH 6 .DULQ HW
%HQ1HULDK  /D GpJUDGDWLRQ GH O¶LQKLELWHXU SHUPHW GH GpPDVTXHU OH VLJQDO GH
ORFDOLVDWLRQ QXFOpDLUH GHV VRXVXQLWpV 1)ț% FRQGXLVDQW DLQVL DX WUDQVSRUW GHV FRPSOH[HV
GDQV OH QR\DX 8QH IRLV GDQV OH QR\DX OHV GLPqUHV 1)ț% SHXYHQW DORUV VH IL[HU VXU OHV
VpTXHQFHV SURPRWULFHV SRXU DFWLYHU RX UpSULPHU OHXUV JqQHV FLEOHV &HWWH YRLH G¶DFWLYDWLRQ
V¶DSSOLTXHPDMRULWDLUHPHQWDX[FRPSOH[HV5HO$SHWF5HOS)LJXUH


 /DYRLHDOWHUQDWLYH

/D YRLH G¶DFWLYDWLRQ DOWHUQDWLYH HVW LQGXLWH SDU GLIIpUHQWV VWLPXOL WHOV TXH OD
O\PSKRWR[LQHRXOHIDFWHXU%$))%FHOO$FWLYDWLQJ)DFWRU&ODXGLRHWDO6DLWRHW
DO0RUDLVHWDO&HVVLJQDX[DFWLYHQWXQHVpULQHNLQDVHLQWHUPpGLDLUHDSSHOpH
1,.SRXU1)ț%,QGXFLQJ.LQDVHLQWHUDJLVVDQWDXQLYHDXGHVUpFHSWHXUVPHPEUDQDLUHV3XLV
1,. SKRVSKRU\OH ,..Į &HWWH GHUQLqUH LQWHUDJLW DYHF OH SUpFXUVHXU S GRQW HOOH
SKRVSKRU\OHSOXVLHXUVVpULQHVSUpVHQWHVGDQVOHVUpSpWLWLRQVDQN\ULQHVGHO¶H[WUpPLWpFDUER[\
WHUPLQDOH&HWWHSKRVSKRU\ODWLRQHQWUDvQHO¶XELTXLWLQ\ODWLRQGHSTXLVHUHWURXYHGpJUDGpH
SDUWLHOOHPHQWGXFRWp&WHUPLQDOOLEpUDQWDLQVLODIRUPHPDWXUHS/DSURWpLQHSV¶DVVRFLH
DORUVDYHFODSURWpLQH5HO%SRXUIRUPHUO¶KpWpURGLPqUHS5HO%/HFRPSOH[H1)ț%DLQVL
IRUPpHWDFWLIHVWDORUVWUDQVORTXpGDQVOHQR\DXSRXUUpJXOHUVHVJqQHVFLEOHV)LJXUH



)LJXUH   /¶LPSRUWDQFH ELRORJLTXH GH 1)ț% GDQV OD FURLVVDQFH HW OD SURJUHVVLRQ
PpWDVWDWLTXHGHVWXPHXUV
1)ț% H[HUFH FHV GLIIpUHQWHV IRQFWLRQV GDQV OH GpYHORSSHPHQW GHV WXPHXUV HQ UpJXODQW
O¶H[SUHVVLRQ GH QRPEUHX[ JqQHV FLEOHV LQGLTXpV VXU FHWWH ILJXUH 6XUYLYDOSRXU VXUYLH
WXPRUSURPRWLRQDQGPHWDVWDVLVSRXUSURPRWLRQWXPRUDOHHWPpWDVWDVHVFHOOGHDWKDQGDQWL
SUROLIHUDWLYHHIIHFWVSRXUPRUWFHOOXODLUHHWHIIHWVDQWLSUROLIpUDWLIV '¶DSUqV%DXGHW.DULQ





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9RLH©DW\SLTXHG¶DFWLYDWLRQª

&HWWHWURLVLqPHYRLHHVWGLWHDW\SLTXHFDUHOOHHVWLQGpSHQGDQWHGHVNLQDVHV,..(OOH
HVW DFWLYpH VXLWH j XQH DOWpUDWLRQ GDQV O¶$'1 SURYRTXpH SDU GLYHUV DJHQWV FKLPLTXHV RX
SK\VLTXHV'DQVFHWWHYRLH  ,ț%ĮHVWSKRVSKRU\OpHDXQLYHDXGHVRQH[WUpPLWp&WHUPLQDOH
SDUODVpULQHWKUpRQLQHNLQDVHDSSHOpHFDVpLQHNLQDVH&.,,HOOHPrPHDFWLYpHSDUODS
0$3NLQDVH9LDWRXUHWDO0RUDLVHWDO&HWWH0$3.DSSDUWLHQWjODIDPLOOH
GHV0$3. DFWLYpH GDQV OHV FHOOXOHV H[SRVpHV j XQ VWUHVV FRPPH XQH H[SRVLWLRQ DX[ 89
)LJXUH

 /HVU{OHVELRORJLTXHVGXFRPSOH[H1)ț%
 
*pQpUDOLWpV
/HVUpSRQVHVELRORJLTXHVLQGXLWHVSDU1)ț%YDULHQWG¶XQW\SHFHOOXODLUHjO¶DXWUHHW
VHORQ OHV VLJQDX[ DFWLYDWHXUV (OOHV GpSHQGHQW GX SURILO G¶H[SUHVVLRQ GH QRPEUHX[ JqQHV
UpJXODQWQRWDPPHQWODSUROLIpUDWLRQO¶DSRSWRVHRXO¶LQYDVLRQ)LJXUH
3OXVGHJqQHVFLEOHVGH1)ț%RQWpWpPLVHQpYLGHQFH1RXVQHSUpVHQWHURQVLFLTX¶XQH
SDUWLHGHVJqQHVLQGXLWVSDUOHIDFWHXUGHWUDQVFULSWLRQ1)ț%3OXVLHXUVDUWLFOHVHWUHYXHVRQW
WHQWpGHUpSHUWRULHUOHVJqQHVFLEOHVGH1)ț%.XFKDUF]DNHWDO/LQHWDO
1)ț% LQWHUYLHQW GDQV O¶LQIODPPDWLRQ HQ UpJXODQW GHV JqQHVPDMHXUV GH OD UpSRQVH
LQIODPPDWRLUHFRPPHOH71)ĮOHVLQWHUOHXNLQHV,/HW,/6RQHWDO,OHVWFRQQX
SRXUFRQWU{OHUO¶H[SUHVVLRQGHJqQHVUpJXODWHXUVGXF\FOHFHOOXODLUHFRPPHOHVF\FOLQHV'HW
'HW&'.&\FOLQ'HSHQGDQW.LQDVH,ZDQDJDHWDO7RXDOEL$EHGHWDO
&KDWXUYHGL HW DO  1)ț% D pJDOHPHQW SRXU JqQHV FLEOHV GHV JqQHV FRGDQW GHV
SURWpLQHVDQWLDSRSWRWLTXHVFRPPH%FOHW$&DW]HW-RKQVRQ'HPrPH1)ț%
HVW LPSOLTXp GDQV O¶DQJLRJHQqVH HQ LQGXLVDQW O¶H[SUHVVLRQ GH JqQHV FLEOHV TXL FRGHQW GHV
IDFWHXUVDQJLRJpQLTXHVFRPPHOH9(*)9DVFXODU(QWKRWKHOLDO*URZWK)DFWRU&KLORYHWDO
 &KDWXUYHGL HW DO  (QILQ 1)ț% HQ UpJXODQW GHV JqQHV FLEOHV FRPPH FHX[
FRGDQWGHVPpWDOORSURWpDVHVRXHQFRUHGHVSURWpLQHVG¶DGKpVLRQMRXHXQU{OHLPSRUWDQWGDQV
OHVSURFHVVXVGHPLJUDWLRQHWG¶LQYDVLRQGHVFHOOXOHVQRUPDOHVDXFRXUVGXGpYHORSSHPHQWRX
GHVFHOOXOHVWXPRUDOHV<DQHWDO&KDWXUYHGLHWDO













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1RXVSRUWHURQVQRWUHLQWpUrWXQLTXHPHQWVXUOHU{OHGH1)ț%GDQVOHGpYHORSSHPHQW
GHVWXPHXUV
5{OHGH1)ț%GDQVOHGpYHORSSHPHQWGHVWXPHXUV

$FWLYDWLRQ FRQVWLWXWLYH GX FRPSOH[H1)ț% GDQV OHV FHOOXOHV
FDQFpUHXVHV
'HQRPEUHXVHVpWXGHVUpYqOHQWOHU{OHLPSRUWDQWTXHMRXH1)ț%GDQVODFURLVVDQFHHW
ODSURJUHVVLRQPpWDVWDWLTXHGHVWXPHXUV1DXJOHUHWDO/¶DFWLYDWLRQGXFRPSOH[H1)
ț%SHXWGpSHQGUHGHODSURGXFWLRQGHF\WRNLQHVSDUOHVFHOOXOHVLQIODPPDWRLUHVLQILOWUDQWOHV
WXPHXUV&HSHQGDQW LO HVW REVHUYp GDQVXQH JUDQGH YDULpWp GH FHOOXOHV WXPRUDOHVPDOLJQHV
XQH DFWLYLWp FRQVWLWXWLYH pOHYpH GH1)ț% VHORQ GLYHUVPpFDQLVPHVPROpFXODLUHV'DQV OHV
FDQFHUVGHODWrWHHWGXFRXGHVOHXFpPLHVP\pORwGHVRXHQFRUHGDQVFHUWDLQVFDQFHUVGXVHLQ
OHPpFDQLVPHUHVSRQVDEOHG¶XQHDFWLYLWpFRQVWLWXWLYHpOHYpHGDQVOHVFHOOXOHVWXPRUDOHVSHXW
FRUUHVSRQGUH j XQH VpFUpWLRQ DXWRFULQH GH PpGLDWHXUV LQIODPPDWRLUHV FKpPRNLQHV HW
F\WRNLQHVFRPPHOH71)ĮRX,/'DQVG¶DXWUHVFDVGHVPXWDWLRQVHWRXXQHVXUH[SUHVVLRQ
GHFHUWDLQVVLJQDX[H[WUDFHOOXODLUHVHWRXGHOHXUVUpFHSWHXUVFRUUHVSRQGDQWVFRPPHFHOXLGH
O¶(*) (SLGHUPDO*URZWK)DFWRUSDU H[HPSOH )DQHWDO &KDWXUYHGLHWDO 
SHXYHQWrWUHjO¶RULJLQHG¶XQHDFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%8QHH[SUHVVLRQHWRXXQH
DFWLYDWLRQDEHUUDQWHVGHNLQDVHVLQWHUYHQDQWGDQVODYRLHGHVLJQDOLVDWLRQGH1)ț%FRPPH
,..GDQVOHVJOLRPHV.DXUHWDORXHQFRUH1,.GDQVOHVPpODQRPHV'KDZDQHWDO
 SHXYHQW rWUH OD FRQVpTXHQFH G¶XQH DFWLYDWLRQ FRQVWLWXWLYH GH FH IDFWHXU GH
WUDQVFULSWLRQ(QILQWUqVUpFHPPHQWLODpWpREVHUYpTX¶XQHH[SUHVVLRQpOHYpHGHPLFUR$51
FLEODQW O¶$51PFRGDQW ,%ĮSRXYDLW rWUH UHVSRQVDEOHG¶XQHDFWLYLWp FRQVWLWXWLYHpOHYpHGH
1)ț%GDQVFHUWDLQVJOLRPHV-LDQJHWDO/¶DFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%SHXW
pJDOHPHQW GpSHQGUH GH UpDUUDQJHPHQWV FKURPRVRPLTXHV HW G¶DPSOLILFDWLRQV JpQLTXHV TXL
FRQFHUQHQW OHV JqQHV FRGDQW FHUWDLQHV SURWpLQHV5HO GX FRPSOH[H1)ț%  FRPPH FHOD HVW
REVHUYpGDQVFHUWDLQVO\PSKRPHV-RVWHWDO

&HWWH DFWLYLWp FRQVWLWXWLYH GH 1)ț% SHXW DYRLU GHV FRQVpTXHQFHV FOLQLTXHV
LPSRUWDQWHV FRPPH XQH GLPLQXWLRQ GH O¶HIILFDFLWp GHV WUDLWHPHQWV DQWLFDQFpUHX[
FKLPLRWKpUDSLHHWUDGLRWKpUDSLH&¶HVWSRXUTXRLO¶DFWLYLWpGXFRPSOH[H1)ț%HVWGHSOXVHQ





 











)LJXUH  0pFDQLVPHV FRQQXV  LPSOLTXpV GDQV O¶DFWLYDWLRQ GH 1)ț% ORUV GH OD
UpVLVWDQFH DX[ WUDLWHPHQWV 1)ț% H[HUFH VHV DFWLYLWpV DQWLDSRSWRWLTXHV j WUDYHUV OD
UpJXODWLRQGHJqQHVFLEOHVWHOVTXHF,$3RXF,$3VLQKLEHQWO¶DFWLYDWLRQGHVFDVSDVHVHW





*qQHVFLEOHV
F,$3V
62'0Q
&DVSDVHV
HW
5DGLDWLRQVLRQLVDQWHVRX
DJHQWVGHFKLPLRWKpUDSLH
526
75$)
1,.
,..
,ț%Į
71)Į 30$3.
&.
33
1)ț%
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SOXV FRQVLGpUpH FRPPH XQ IDFWHXU SURQRVWLF HQ FOLQLTXH GDQV OHV FDUFLQRPHV RYDULHQV
PpWDVWDWLTXHV%UDWDV]HWDO<DQJHWDO

 5{OH GH 1)ț% GDQV OD UpVLVWDQFH DX[ WUDLWHPHQWV
DQWLFDQFpUHX[
 0DOJUp FHUWDLQHV pWXGHV FRQWUDGLFWRLUHV XQ JUDQG QRPEUH G¶HQWUHHOOHV GpPRQWUHQW
FODLUHPHQW O¶DFWLYLWpDQWLDSRSWRWLTXHGH1)ț%GDQV OHVFHOOXOHVFDQFpUHXVHVH[SOLTXDQWHQ
SDUWLH OH U{OHGHFHIDFWHXUGH WUDQVFULSWLRQGDQV OD UpVLVWDQFHDX[ WUDLWHPHQWVDQWLFDQFpUHX[
6RQU{OHLPSRUWDQWGDQVODVXUYLHFHOOXODLUHGpSHQGGHVRQLPSOLFDWLRQGDQVODUpJXODWLRQGH
JqQHVGRQWOHVSURWpLQHVFRUUHVSRQGDQWHVRQWXQHDFWLRQDQWLDSRSWRWLTXHWHOOHVTXHOHVF,$3
,QKLELWRU$SRSWRVLV3URWHLQHW%FO[/HWOD62'0Q&KHQHWDO3UDVDGHWDO
 /¶LPSOLFDWLRQ GH 1)ț% GDQV OD VXUYLH FHOOXODLUH VHPEOH SULPRUGLDOH GDQV OD
GLPLQXWLRQGHODUpSRQVHGHVFHOOXOHVWXPRUDOHVjFHUWDLQVDJHQWVDQWLFDQFpUHX[F\WRWR[LTXHV
DLQVLTX¶DX[UDGLDWLRQVLRQLVDQWHV$LQVLOHVFHOOXOHVFDQFpUHXVHVD\DQWXQHDFWLYLWppOHYpHGH
1)ț%SUpVHQWHQWXQHPRLQVJUDQGHVHQVLELOLWpYLVjYLVGHVDJHQWVDQWLFDQFpUHX[WHOVTXHOH
FLVSODWLQHRXHQFRUHOHSDFOLWD[HO&HFLDpWpPRQWUpSRXUGHVFHOOXOHVGHFDUFLQRPHVRYDULHQV
GHO\PSKRPHVRXG¶RVWpRVDUFRPHV<DQJHWDO.LPHWDO6WDXGWHWDO
'HPrPHOHV UDGLDWLRQV LRQLVDQWHVXWLOLVpHVHQUDGLRWKpUDSLHDQWLFDQFpUHXVHSHXYHQW LQGXLUH
XQHDFWLYDWLRQGH1)ț%FRPPHGDQV OHVFHOOXOHVFDQFpUHXVHVGHODSURVWDWHRXGH O¶RYDLUH
0RN\PHWDO&HWWHDFWLYDWLRQGH1)ț%FRUUHVSRQGjXQHUpSRQVHDGDSWDWLYHTXLHQ
LQGXLVDQW O¶H[SUHVVLRQ GH OD 62' 0Q HW GHV F,$3 SHXW FRQGXLUH j XQH UpVLVWDQFH DX[
UDGLDWLRQVLRQLVDQWHVGHVFHOOXOHVFDQFpUHXVHV+ROOH\HWDO
(QGHKRUVGHVPpFDQLVPHVVRXOLJQpVHQSDJHFRQGXLVDQWjXQHDFWLYLWppOHYpHGH
1)ț%FHX[TXLO¶LQGXLVHQWVRQWHQFRUHPDOFRQQXV
/HV ($2 HVSqFHV DFWLYHV GH O¶R[\JqQH JpQpUpHV SDU ODPpWDEROLVDWLRQ GHV DJHQWV
DQWLFDQFpUHX[F\WRWR[LTXHVRXHQFRUHSDUODUDGLRO\VHGHVPROpFXOHVG¶HDXVRXVO¶DFWLRQGHV
UDGLDWLRQVLRQLVDQWHVSHXYHQWrWUHHQSDUWLHUHVSRQVDEOHGHO¶DFWLYDWLRQGH1)ț%YLDODYRLH
GHVLJQDOLVDWLRQLPSOLTXDQW75$)$KPHGHW/LRXLPSOLTXDQWODS0$3.VHORQOD
YRLH DW\SLTXH )LJXUH'HVGRQQpHV UpFHQWHV UDSSRUWHQW pJDOHPHQWTXH O¶HQYLURQQHPHQW
FHOOXODLUH GHV WXPHXUV SHXW rWUH UHVSRQVDEOH GH O¶DFWLYDWLRQ GH 1)ț% GDQV OHV FHOOXOHV
WXPRUDOHV &¶HVW OH FDV GHV PDFURSKDJHV LQILOWUDQW OHV WXPHXUV TXL HQ VpFUqWDQW GX 71)Į






 


)LJXUH  ,PSRUWDQFH GH 1)ț% GDQV OD 7(0 /¶DFWLYDWLRQ FRQVWLWXWLYH GH 1)ț%
FRQGXLW OHV FHOOXOHV WXPRUDOHV G¶RULJLQH pSLWKpOLDOH j VXELU OD 7(0 SRXU DFTXpULU GHV
SURSULpWpV PLJUDWULFHV HW LQYDVLYHV &HWWH 7(0 VH WUDGXLW SDU OD GLPLQXWLRQ GH SURWpLQHV
G¶RULJLQHpSLWKpOLDOHHWO¶H[SUHVVLRQpOHYpHGHPDUTXHXUVPpVHQFK\PDWHX[GRQWODSOXSDUWGHV
JqQHVVRQWUpJXOpVSDU1)ț%G¶DSUqV0LQHWDO






2ULJLQHpSLWKpOLDOHQRQLQYDVLYH 2ULJLQHPpVHQFK\PDWHXVHLQYDVLYH
&DGKHULQH(
ĮFDWpQLQH
ȖFDWpQLQH
 
 
9LPHQWLQH00300
)LEURQHFWLQH&DGKpULQH1
&DGKpULQH(ĮFDWpQLQHȖFDWpQLQH
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FRQQXSRXUDFWLYHU1)ț%SDUWLFLSHQWDLQVLjODUpVLVWDQFHDX[WUDLWHPHQWVDQWLFDQFpUHX[(Q
HIIHWO¶H[SRVLWLRQGHVFHOOXOHVWXPRUDOHVDX71)ĮOHXUFRQIqUHXQHUpVLVWDQFHDFTXLVHYLVj
YLVGHVUDGLDWLRQVLRQLVDQWHVRXGHVDQWUDF\FOLQHV$KPHGHW/L&DFKDFRHWDO
/¶HQVHPEOHGHFHVGRQQpHVGH OD OLWWpUDWXUH UpYqOHQWGRQF1)ț%FRPPHXQ IDFWHXU
SRXYDQW SUpGLUH XQH GLPLQXWLRQ GH OD VHQVLELOLWp DX[ DJHQWV DQWLFDQFpUHX[ HW TXH
O¶DXJPHQWDWLRQ GH VRQ DFWLYLWp HVW VRXYHQW DVVRFLpH j XQPDXYDLV SURJQRVWLF 3UDVDG HW DO
&¶HVWSRXUTXRL1)ț%UHSUpVHQWHXQHFLEOHWKpUDSHXWLTXHLQWpUHVVDQWHSRXUODTXHOOH
OHVLQGXVWULHVSKDUPDFHXWLTXHVRQWGHVPROpFXOHVLQKLELWULFHVHQFRXUVGHGpYHORSSHPHQW

 5{OHGDQVODSUROLIpUDWLRQ
&HUWDLQHV GRQQpHV GH OD OLWWpUDWXUH VXJJqUHQW XQH LPSOLFDWLRQ GH 1)ț% GDQV OD
SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV (Q HIIHW SOXVLHXUV JqQHV FLEOHV GH 1)ț% FRGHQW GHV
SURWpLQHVLPSOLTXpHVGDQVODSURJUHVVLRQGHVFHOOXOHVWXPRUDOHVGDQVODSKDVH*6GXF\FOH
FHOOXODLUHWHOOHVTXHOHVF\FOLQHV'HW(RXHQFRUHF0<&&KHQHWDO3UDVDGHWDO
 /¶LQKLELWLRQ GH 1)ț% HQWUDvQH XQ UDOHQWLVVHPHQW GDQV OD SURJUHVVLRQ GX F\FOH GHV
FHOOXOHVGHJOLREODVWRPHVDLQVLTXHGHVFHOOXOHV+H/D&KHQHWDO.DOWVFKPLGWHWDO


 5{OHGDQVO¶LQYDVLRQGHVFHOOXOHVWXPRUDOHV
1)ț%HVWLPSOLTXpGDQVOHGpYHORSSHPHQWGHPpWDVWDVHV&HVGHUQLqUHVVHIRUPHQWj
SDUWLU GH FHOOXOHV WXPRUDOHV TXL VXELVVHQW XQH GpGLIIpUHQFLDWLRQ LPSRUWDQWH OHXU SHUPHWWDQW
G¶DFTXpULUGHVSURSULpWpVPLJUDWULFHVHWLQYDVLYHV&HVQRXYHOOHVSURSULpWpVFRUUHVSRQGHQWjOD
WUDQVLWLRQpSLWKpOLRPpVHQFK\PDWHXVH7(0DXFRXUVGHODTXHOOHXQHDFWLYDWLRQLPSRUWDQWH
GH 1)ț% SDVVDQW SDU OD YRLH FODVVLTXH HVW REVHUYpH 1DXJOHU HW DO  8QH DFWLYLWp
pOHYpH GH 1)ț% HVW VRXYHQW REVHUYpH GDQV GHV FHOOXOHV WXPRUDOHV D\DQW GHV FDSDFLWpV
LPSRUWDQWHVGHPLJUDWLRQHWG¶LQYDVLRQHWjGpYHORSSHUGHVPpWDVWDVHV&¶HVWOHFDVSRXUGHV
FHOOXOHV GH FDUFLQRPHV SXOPRQDLUHV SDQFUpDWLTXHV SURVWDWLTXHV RYDULHQV HW PDPPDLUHV
&KHQHWDO0HOLVLHWDO0LQHWDO<DQJHWDO0HUNKRIHUHWDO
1DNVKDWULHWDO






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/HV FDSDFLWpVPLJUDWULFHV HW LQYDVLYHV FRQGXLVDQW DX GpYHORSSHPHQW GHPpWDVWDVHV
QpFHVVLWHQW TXH OHV FHOOXOHV WXPRUDOHV VXELVVHQW OD 7(0 TXL FRUUHVSRQG j XQH SHUWH GH
FDUDFWqUHV G¶RULJLQH pSLWKpOLDOH DX SURILW GH O¶DFTXLVLWLRQ GH FDUDFWpULVWLTXHV
PpVHQFK\PDWHXVHV )LJXUH 1)ț% MRXH VRQ U{OH GDQV OD7(0 HQ UpJXODQW GHV JqQHV
LPSOLTXpV GDQV OH PDLQWLHQ GX SKpQRW\SH pSLWKpOLDO RX GDQV O¶DSSDULWLRQ G¶XQ SKpQRW\SH
PpVHQFK\PDWHX[ &H IDFWHXU GH WUDQVFULSWLRQ D SRXU JqQHV FLEOHV FHX[ FRGDQW G¶DXWUHV
IDFWHXUV GH WUDQVFULSWLRQ W\SLTXHPHQW H[SULPpV DX FRXUV GH OD 7(0 WHOV TXH 6QDLO 6OXJ
=HEHWHW7ZLVW&KXDHWDO:XHWDO0LQHWDO&HVGHUQLHUVVRQW
FRQQXVSRXUUpSULPHUGHVJqQHVFRGDQWGHVFDUDFWqUHVpSLWKpOLDX[WHOOHVTXHOHVSURWpLQHVGH
MRQFWLRQV LQWHUFHOOXODLUHV FDGKpULQH ( SURWpLQH =2 GHVPRSODTXLQHV H[SOLTXDQW OD SHUWH
G¶DGKpUHQFH HQWUH OHV FHOOXOHV pSLWKpOLDOHV GDQV O¶pWDSH SUpFRFH GH OD 7(0 1)ț% D
pJDOHPHQWGHVJqQHVFLEOHVFRGDQWGHVPDUTXHXUVPpVHQFK\PDWHX[WHOVTXHODYLPHQWLQHOD
FDGKpULQH1OHV003HWDLQVLTXHO¶DFWLYDWHXUGXSODVPLQRJqQHRXX3$$XFRXUVGHOD
7(0OHVFHOOXOHVWXPRUDOHVIDYRULVHQWOHXUVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVHQPRGLILDQWOD
PDWULFH H[WUDFHOOXODLUH GX VWURPD TX¶HOOHV UHQFRQWUHQW (OOHV VpFUqWHQW DLQVL GH QRPEUHXVHV
SURWpLQHVPDWULFLHOOHVGRQWFHUWDLQVGHOHXUJqQHFRUUHVSRQGDQWHVWXQHFLEOHGH1)ț%&¶HVW
OH FDV GH FHOXL FRGDQW OD ILEURQHFWLQH OD WHQDVFLQH& OHV FROODJqQHV GH W\SH ,  HW 
0DLW\HWDO0LGZRRGHWDO0HGLFLHWDO(QILQ1)ț%DSRXUJqQH
FLEOH OH JqQH FRGDQW OH 7*) &H IDFWHXU GH FURLVVDQFH HVW FRQQX SRXU VRQ U{OH GDQV OH
PDLQWLHQ GHV FDUDFWqUHV PpVHQFK\PDWHX[ DFTXLV SDU OHV FHOOXOHV WXPRUDOHV G¶RULJLQH
pSLWKpOLDOH OHXU SHUPHWWDQW DLQVL GH FRORQLVHU GHV WLVVXV FLEOHV GLYHUV SRXU GpYHORSSHU GHV
PpWDVWDVHV0DVVDJXpHWDO7REDUHWDO
/HSRXYRLUPpWDVWDWLTXHGHVFHOOXOHVWXPRUDOHVGpSHQGpJDOHPHQWGHOHXUVFDSDFLWpVj
WUDYHUVHUOHVYDLVVHDX[VDQJXLQVLQWUDYDVDWLRQSRXUVHUHWURXYHUGDQVODFLUFXODWLRQVDQJXLQH
/¶LQWUDYDVDWLRQ QpFHVVLWH XQ PpFDQLVPH G¶DGKpUHQFH HQWUH OHV FHOOXOHV WXPRUDOHV HW OHV
FHOOXOHVHQGRWKpOLDOHVSDUO¶LQWHUPpGLDLUHGHSURWpLQHVG¶DGKpVLRQLQWHUFHOOXODLUHVRX,&$0
SRXU ©,QWHUFHOOXODU $GKHVLRQ0ROHFXOHª GRQW OH JqQH HVW UpJXOp SDU 1)ț% /LQ HW DO


 5{OHGDQVO¶DQJLRJHQqVHWXPRUDOH
/DIRUPDWLRQGHQpRYDLVVHDX[HVWHVVHQWLHOOHSRXUODFURLVVDQFHHWODSURJUHVVLRQGHV
WXPHXUV &HWWH QpRDQJLRJHQqVH GpSHQG GH VLJQDX[ H[WUDFHOOXODLUHV pPLV SDU OHV FHOOXOHV
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WXPRUDOHVHWOHVPDFURSKDJHVLQILOWUDQWOHVWXPHXUV1DXJOHUHWDO3DUPLFHVVLJQDX[
OHSULQFLSDOHVWOH9(*)GRQWOHJqQHHVWXQHFLEOHGHO¶DFWLYLWpFRQVWLWXWLYHRXLQGXLWHGH1)
ț%%DVVHUHVHWDO/HVPDFURSKDJHV LQILOWUDQWDFWLYHQW LQGLUHFWHPHQW O¶DQJLRJHQqVH
HQVpFUpWDQWGHVF\WRNLQHVLQIODPPDWRLUHVHQSDUWLFXOLHUOH71)TXLDJLVVHQWVXUOHVFHOOXOHV
WXPRUDOHVHQLQGXLVDQWO¶DFWLYDWLRQGH1)ț%%DD\HWDO
/DQpRDQJLRJHQqVHHVWpJDOHPHQWVWLPXOpHSDUGHVFHOOXOHVWXPRUDOHVVHWURXYDQWHQ
FRQGLWLRQVK\SR[LTXHVGDQVOHVWXPHXUV'DQVFHVFHOOXOHVWXPRUDOHVK\SR[LTXHVO¶DFWLYDWLRQ
GX IDFWHXU GH WUDQVFULSWLRQ +,)Į +\SR[LD,QGXFLEOH )DFWRUĮ LQGXLW O¶H[SUHVVLRQ GX
9(*) HQ LQWHUDJLVVDQW DYHF1)ț% HQ VH IL[DQW VXU OHXU pOpPHQW GH UpSRQVH FRQFRPLWDQW
ORFDOLVpVVXUODUpJLRQSURPRWULFHGXJqQH*RUODFKHWDO&HFLH[SOLTXHODFRUUpODWLRQ
SRVLWLYHHQWUHO¶H[SUHVVLRQHWRXO¶DFWLYLWpGH1)ț%HW+,)ĮGDQVOHVWXPHXUVHQSDUWLFXOLHU
FRORUHFWDOHVHWGDQVFHUWDLQVRVWpRVDUFRPHV9DQ8GHQHWDO.ZRQHWDO

1)ț%GDQVOHFDQFHUGXVHLQ
 
$FWLYDWLRQFRQVWLWXWLYHGXFRPSOH[H1)ț%

 8QHDFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%HVWUHWURXYpHGDQVSOXVGHGHVOLJQpHV
WXPRUDOHV PDPPDLUHV HW FRQWULEXH j O¶LQLWLDWLRQ HW j OD SURJUHVVLRQ GHV FDQFHUV GX VHLQ
6RYDNHWDO6KRVWDNHWDO3OXVLHXUVpWXGHVRQWPRQWUpTXHOHFRPSOH[H1)
ț%IRUPpGHO¶KpWpURGLPqUHSSHVWFRQVWLWXWLYHPHQWDFWLYpjODIRLV LQYLWURGDQVGHV
FHOOXOHVWXPRUDOHVHWLQYLYRGDQVGHVWXPHXUVPDPPDLUHVQ¶H[SULPDQWSDVOHUpFHSWHXUDX[
°VWURJqQHV(5QpJDWLYHV&HPrPHFRQVWDWDpWpYpULILpGDQVGHVWXPHXUV(UE%SRVLWLYHV
%LVZDV HW DO  &HV WXPHXUV (5 QpJDWLYHV HWRX (UE% SRVLWLYHV VRQW G¶DLOOHXUV
JpQpUDOHPHQW SOXV DJUHVVLYHV HW VRQW VRXYHQW j O¶RULJLQH GHPpWDVWDVHV $X FRQWUDLUH OHV
FHOOXOHVFDQFpUHXVHVPDPPDLUHV(5SRVLWLYHVHWQRQPpWDVWDWLTXHVWHOOHVTXHOHVFHOOXOHVGH
OD OLJQpH0&)SUpVHQWHQWXQHH[SUHVVLRQIDLEOHGH1)ț%1DNVKDWULHWDO8QH
pWXGH VXJJqUH TXH(5Į LQKLEHUDLW OD QpRV\QWKqVH GH 1)ț%GDQV FHV FHOOXOHV FDQFpUHXVHV
PDPPDLUHV(5SRVLWLYHVVHORQXQPpFDQLVPHHQFRUHPDOGpILQL%HOJXLVHHWDO
/HVPpFDQLVPHVPROpFXODLUHVH[SOLTXDQWO¶DFWLYDWLRQFRQVWLWXWLYHGH1)ț%GDQVOHV
FHOOXOHVWXPRUDOHVPDPPDLUHVDJUHVVLYHVVRQWHQFRUHPDOFRQQXV'DQVOHFDVGHVFHOOXOHV
WXPRUDOHV+(5HWRX,*)5SRVLWLYHVHOOHGpSHQGGHODYRLHGHVLJQDOLVDWLRQGpFOHQFKpHSDU
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OD IL[DWLRQ GH O¶(*) RX O¶,*) FRUUHVSRQGDQW j OD YRLH GH VXUYLH FHOOXODLUH HW IDLVDQW
LQWHUYHQLU OD 3,. HW $.7 &HV NLQDVHV RQW SRXU FLEOHV G¶XQH SDUW OD SURWpLQH S GX
FRPSOH[H1)ț%G¶DXWUHSDUW,..ȕTXLSKRVSKRU\OHjVRQWRXU ,ț%Į6OLYDHWDO
3LDQHWWLHWDO
,ODpJDOHPHQWpWp UDSSRUWpTXHO¶DFWLYDWLRQFRQVWLWXWLYHGH1)ț%GDQV OHVFHOOXOHV
WXPRUDOHVPDPPDLUHV ©EDVDO OLNHª WULSOH QpJDWLYHV UpVXOWHUDLW G¶XQH H[SUHVVLRQ IRUWHGH
1,.1)ț%,QGXFLQJ.LQDVHXQHSURWpLQHLPSOLTXpHGDQVO¶DFWLYDWLRQGHVNLQDVHV,..,
ț%NLQDVH VXLWH jGHVPRGLILFDWLRQVpSLJpQpWLTXHVGH VRQ JqQH FRPPH O¶DFpW\ODWLRQGHV
KLVWRQHV + <DPDPRWR HW DO  'H PrPH XQH DXWUH pWXGH DYDLW PRQWUp
DQWpULHXUHPHQW TXH O¶DFWLYLWp FRQVWLWXWLYH GH 1)ț% SRXYDLW GpSHQGUH G¶XQH H[SUHVVLRQ
DEHUUDQWH GHV NLQDVHV GLUHFWHPHQW LPSOLTXpHV GDQV OH FRQWU{OH GH OD VWDELOLWp G¶,%
V¶DJLVVDQWGHV,..HWGHODFDVpLQHNLQDVH,,5RPLHX0RXUH]HWDO
/RUVTXHOHVWXPHXUVPDPPDLUHVVHWURXYHQWGDQVXQHQYLURQQHPHQWLQIODPPDWRLUHHW
K\SR[LTXH O¶DFWLYDWLRQ FRQVWLWXWLYH GX FRPSOH[H 1)ț% SHXW GpSHQGUH pJDOHPHQW G¶XQH
VpFUpWLRQ GHF\WRNLQHV SURLQIODPPDWRLUHV FRPPH OH71)Į&H GHUQLHU HVW VpFUpWp SDU OHV
PDFURSKDJHV LQILOWUDQW OHV WXPHXUV /D IL[DWLRQ GX 71)Į VXU VRQ UpFHSWHXU FRQGXLW j OD
SKRVSKRU\ODWLRQGHODSURWpLQH,ț%ĮSDUO¶LQWHUPpGLDLUHG¶XQHFDVFDGHGHNLQDVHGpSHQGDQW
GHODNLQDVHDVVRFLpHDXUpFHSWHXUGX71)7$.HWG¶,..ȕ$JJDUZDOHWDO
  
 1)ț% GDQV OHV FDSDFLWpV PLJUDWULFHV HW LQYDVLYHV GHV FHOOXOHV WXPRUDOHV
PDPPDLUHV
3OXV KDXW SDUDJUDSKH  QRXV DYRQV GpFULW O¶LPSRUWDQFH GH 1)ț% GDQV OHV
FDSDFLWpV GHPLJUDWLRQ HW G¶LQYDVLRQ GHV FHOOXOHV FDQFpUHXVHV HW GDQV OH GpYHORSSHPHQW GH
PpWDVWDVHV /HV FHOOXOHV FDQFpUHXVHV PDPPDLUHV (5 QpJDWLYHV FRPPH OHV FHOOXOHV GH OD
OLJQpH0'$0%SRXYDQWrWUH+(5SRVLWLYHVWHOOHVTXHOHVFHOOXOHV6.%5SUpVHQWHQW
XQHDFWLYLWpFRQVWLWXWLYHGH1)ț%DVVRFLpHjGHIRUWHVFDSDFLWpVLQYDVLYHVHWXQKDXWSRXYRLU
PpWDVWDWLTXH HQ VXELVVDQW OH SKpQRPqQH GH WUDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH 3RXU OHV
FHOOXOHV WXPRUDOHVPDPPDLUHV FHWWH WUDQVLWLRQ pSLWKpOLRPpVHQFK\PDWHXVH FRUUHVSRQG j XQ
HQVHPEOHGHPpFDQLVPHVPROpFXODLUHVGpMjGpFULWVGDQVOHSDUDJUDSKH
/D 7(0 LQWHUYLHQW GH PDQLqUH SUpSRQGpUDQWH GDQV O¶pYROXWLRQ GH FHUWDLQHV WXPHXUV
PDPPDLUHVYHUVXQSRWHQWLHOPpWDVWDWLTXHHQFRQIpUDQWDX[FHOOXOHVWXPRUDOHVGHVSURSULpWpV
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PpVHQFK\PDWHXVHVDXSURILWG¶XQHSHUWHGXSKpQRW\SHpSLWKpOLDO1RXVDYRQVGpFULWGDQV OH
SDUDJUDSKHSDJHFRPELHQ1)ț%MRXHXQU{OHLPSRUWDQWGDQVOD7(0HQUpJXODQW
QpJDWLYHPHQWGHVJqQHVLPSOLTXpVGDQVOHPDLQWLHQGHFDUDFWqUHVpSLWKpOLDX[HWDXFRQWUDLUH
SRVLWLYHPHQW GHV JqQHV FRGDQW GHV SURWpLQHV FDUDFWpULVWLTXHV G¶XQ SKpQRW\SH
PpVHQFK\PDWHX[&HU{OHLPSRUWDQWGH1)ț%GDQVOD7(0DpWpGpPRQWUpGDQVOHVFHOOXOHV
LPPRUWDOLVpHV 0&)$ TXL GpULYHQW GH FHOOXOHV pSLWKpOLDOHV PDPPDLUHV QRUPDOHV &HV
FHOOXOHV ORUVTX¶HOOHV VXUH[SULPHQW OD SURWpLQH S GX FRPSOH[H1)ț% VXELVVHQW OD 7(0
FDUDFWpULVpH SDU OD UpSUHVVLRQ GH OD FDGKpULQH ( HW SDU XQH DXJPHQWDWLRQ GHV IDFWHXUV GH
WUDQVFULSWLRQ6QDLO =(% HW=(% :X HW DO &KXD HW DO (Q HIIHW FRPPH
GpFULWGDQVOHSDUDJUDSKH1)ț%UpJXOHGHVJqQHVFRGDQWGHVIDFWHXUVGHWUDQVFULSWLRQ
H[SULPpV DX FRXUV GH OD 7(0 WHOV TXH 6QDLO =(% HW  =LQF ILQJHU (ER[ ELQGLQJ
KRPHRER[&KXDHWDO0LQHWDO&HVIDFWHXUVGHWUDQVFULSWLRQUpSULPHQW
GHV JqQHV FRGDQW GHV FDUDFWqUHV pSLWKpOLDX[ WHOOH TXH OD SURWpLQH FDGKpULQH ( :X HW DO
 &HWWH GHUQLqUH HVW H[SULPpH GDQV OHV FHOOXOHV FDQFpUHXVHV PDPPDLUHV QRQ
PpWDVWDWLTXHVSUpVHQWDQWXQHDFWLYLWpIDLEOHGH1)ț%WHOOHVTXHOHVFHOOXOHV0&)HW7'
1)ț% D pJDOHPHQW GHV JqQHV FLEOHV FRGDQW GHV PDUTXHXUV G¶RULJLQH
PpVHQFK\PDWHXVH GRQW LO UpJXOH SRVLWLYHPHQW HW GLUHFWHPHQW O¶H[SUHVVLRQ WHOV TXH OD
YLPHQWLQH OD FDGKpULQH 1 OD 003 RX HQFRUH O¶DFWLYDWHXU GX SODVPLQRJqQH X3$
+LPHOVWHLQ .DOOXULHW DO  6OLYD HW DO /D YLPHQWLQHHVW WUqV VRXYHQW
VXUH[SULPpHGDQV OHV OLJQpHV WXPRUDOHVPDPPDLUHV DJUHVVLYHV HQ UHODWLRQDYHF OHXUV IRUWHV
FDSDFLWpV GH PLJUDWLRQ HW G¶LQYDVLRQ *LOOHV HW DO  8QH pWXGH PRQWUH TXH OD
VXUH[SUHVVLRQGHODYLPHQWLQHDSUqVLQWURGXFWLRQGHVRQJqQHSHUPHWDX[FHOOXOHVWXPRUDOHV
PDPPDLUHV 0&) QRQLQYDVLYHV G¶DFTXpULU GHV FDSDFLWpV LQYDVLYHV ,QYHUVHPHQW
O¶LQKLELWLRQ GH O¶H[SUHVVLRQ GH OD YLPHQWLQH SDU XQH VWUDWpJLH XWLOLVDQW GHV $51 DQWLVHQV
HQWUDvQH XQH GLPLQXWLRQ GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV0'$
0%+HQGUL[HWDO'DQV OHPrPHVHQVXQHpWXGH LPPXQRKLVWRORJLTXH UpDOLVpH
VXUGHV pFKDQWLOORQVFOLQLTXHVGH WXPHXUVPDPPDLUHVSURYHQDQWGHSDWLHQWHV DWWHLQWHVG¶XQ
FDQFHUGXVHLQ UpYqOHTXHO¶H[SUHVVLRQGH ODYLPHQWLQHHVWREVHUYpHGHIDoRQSUpGRPLQDQWH
GDQVOHVFDUFLQRPHVFDQDODLUHVGHKDXWJUDGHHWH[SULPDQWSHX(5.RUVFKLQJHWDO
'DQV OH FDV GH OD 003 TXL SDUWLFLSH DX SKpQRW\SH LQYDVLI GHV FHOOXOHV WXPRUDOHV HQ
GpJUDGDQW OD PDWULFH H[WUDFHOOXODLUH VRQ H[SUHVVLRQ HVW VRXYHQW DVVRFLpH j XQH IRUWH
DJUHVVLYLWp GHV WXPHXUV PDPPDLUHV HW GRQF j XQ PDXYDLV SURQRVWLF GHV FDQFHUV GX VHLQ
9L]RVR HW DO  .DOOXUL HW DO  /HV FHOOXOHV WXPRUDOHV PDPPDLUHV LQYDVLYHV
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VpFUqWHQW pJDOHPHQW GH O¶X3$ XQH VpULQH SURWpDVH FDSDEOH GH UHPRGHOHU OD PDWULFH
H[WUDFHOOXODLUH HQFRQYHUWLVVDQW VSpFLILTXHPHQW OH SODVPLQRJqQH HQ XQHPROpFXOH DFWLYH OD
SODVPLQH /HV FHOOXOHV WXPRUDOHV KDXWHPHQW PpWDVWDWLTXHV WHOOHV TXH OHV FHOOXOHV 0'$
0% HW 6.%5 TXL SUpVHQWHQW XQH DFWLYLWp FRQVWLWXWLYH GH 1)ț% VpFUqWHQW
FRQVWLWXWLYHPHQW GH O¶X3$ FRQWUDLUHPHQW DX[ FHOOXOHV QRQLQYDVLYHV 6OLYD HW DO 
0HUNKRIHUHWDO)RHNHQVHWDO
1)ț% DFWLYp GH IDoRQ FRQVWLWXWLYH SHUPHW pJDOHPHQW DX[ FHOOXOHV WXPRUDOHV
PDPPDLUHV GH GpYHORSSHU GHV UHODWLRQV DYHF OH PLFURHQYLURQQHPHQW WXPRUDO XQH pWDSH
LPSRUWDQWHSRXUOHGpYHORSSHPHQWGHPpWDVWDVHVFHFLHQUpJXODQWFHUWDLQVJqQHVFLEOHV&¶HVW
OH FDV HQ SDUWLFXOLHU GX JqQH FLEOH FRGDQW OH 7*) &H GHUQLHU LQWHUYLHQW GDQV OD
FRPPXQLFDWLRQ HQWUH OHV FHOOXOHV WXPRUDOHV HW OHV ILEUREODVWHV DVVRFLpV DX[ WXPHXUV 6RXV
O¶DFWLRQGX7*)FHV ILEUREODVWHVVpFUqWHQWOH6')6WURPDOFHOO'HULYHG)DFWRUXQH
FKpPRNLQH TXL SDUWLFLSH j O¶DFWLYDWLRQ GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV
PDPPDLUHV&H6')DJLWVXUVRQUpFHSWHXUDSSHOp&;&5SUpVHQWjODVXUIDFHGHVFHOOXOHV
WXPRUDOHVPDPPDLUHVGRQWOHJqQHHVWpJDOHPHQWXQHFLEOHGH1)ț%HWGRQWODVXUH[SUHVVLRQ
HVWFRUUpOpHjGHIRUWHVSURSULpWpVLQYDVLYHV'UDEVFKHWDO+HOELJHWDO0XOOHU
HWDO(QILQOH7*)SDUWLFLSHpJDOHPHQWDXGpYHORSSHPHQWGHPpWDVWDVHVDXVHLQGX
WLVVXRVVHX[/HVFHOOXOHVWXPRUDOHVPDPPDLUHVLQYDVLYHVLQWHUDJLVVHQWDYHFOHVRVWpRFODVWHV
GX WLVVX RVVHX[ SDU O¶LQWHUPpGLDLUH GX 7*) TX¶HOOHV VpFUqWHQW PDLV pJDOHPHQW XQ DXWUH
PpGLDWHXU GRQW O¶H[SUHVVLRQ HVW LQGXLWH SDU FH GHUQLHU WHO TXH OH &7*) SRXU ©&RQQHFWLYH
7LVVXH *URZWK )DFWRUª &HWWH LQWHUDFWLRQ FHOOXODLUH FRQGXLW j O¶DFWLYDWLRQ GHV RVWpRFODVWHV
GRQW O¶DFWLYLWp RVWpRO\WLTXH IDYRULVH DLQVL OD QLGDWLRQ DX VHLQ GX WLVVX RVVHX[ GHV FHOOXOHV
WXPRUDOHVPpWDVWDWLTXHV G¶RULJLQHPDPPDLUH 'UDEVFK HW DO .DNRQHQHWDO 
7LDQHWDO

1)ț%HWODUpVLVWDQFHDX[WUDLWHPHQWVDQWLFDQFpUHX[GDQVOHVFHOOXOHV
WXPRUDOHVPDPPDLUHV
/¶LPSRUWDQFHGH1)ț%GDQVODUpVLVWDQFHDX[WUDLWHPHQWVDQWLFDQFpUHX[TXHFHVRLW
GH OD FKLPLRWKpUDSLH RX GH OD UDGLRWKpUDSLH GHV FHOOXOHV WXPRUDOHV PDPPDLUHV Q¶HVW SDV
HQFRUHFODLUHPHQWGpILQLH&HUWDLQV DJHQWV F\WRWR[LTXHVDFWLYHQW1)ț% /LQHWDO 
&¶HVWOHFDVGXSDFOLWD[HOXQDJHQWDQWLPLWRWLTXHHWSURDSRSWRWLTXHDSSDUWHQDQWjODIDPLOOH

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GHV WD[DQHV TXL HQ DFWLYDQW 1)ț% DJLW SOXV IDLEOHPHQW VXU OHV FHOOXOHV WXPRUDOHV
PDPPDLUHV ,O D pWpPRQWUp TXH FHWWH GLPLQXWLRQ G¶HIILFDFLWp GX SDFOLWD[HO UpVXOWDLW G¶XQH
IRUWHDXJPHQWDWLRQGHO¶H[SUHVVLRQGHVJqQHVFLEOHVGH1)ț%FRPPHOD62'0QHWF,$3
3DWHOHWDO'HPrPHODUpVLVWDQFHjXQDJHQWDQWLFDQFpUHX[FRPPHOHWDPR[LIqQH
XWLOLVp GDQV OH WUDLWHPHQW GHV FDQFHUV GX VHLQ KRUPRQRGpSHQGDQWV SHXW GpSHQGUH GH
O¶DFWLYDWLRQ H[DFHUEpH GH OD YRLH 3,.$.7 HQWUDvQDQW DLQVL O¶DFWLYDWLRQ GH 1)ț%
'H*UDIIHQULHGHWDO
/HVUDGLDWLRQVLRQLVDQWHVXWLOLVpHVHQUDGLRWKpUDSLHSHXYHQWpJDOHPHQWDFWLYHU1)ț%
SDU OD YRLH DW\SLTXH )LJXUH  GDQV OHV FHOOXOHV FDQFpUHXVHVPDPPDLUHV TXL j VRQ WRXU
LQGXLWO¶H[SUHVVLRQGHJqQHVFLEOHVWHOVTXHOD003GHO¶X3$HWGHOD62'0Q,OHQUpVXOWH
XQH GLPLQXWLRQ GH O¶HIILFDFLWp GX WUDLWHPHQW .XQLJDO HW DO  0RN\P HW DO 
$FWXHOOHPHQW 1)ț% HVW FRQVLGpUp FRPPH XQ IDFWHXU LPSRUWDQW GDQV OD UpVLVWDQFH DX[
UDGLDWLRQVLRQLVDQWHV
(QILQG¶DXWUHVPpFDQLVPHV LPSOLTXDQW1)ț%SRXUUDLHQWSDUWLFLSHU GLUHFWHPHQWDX
PpFDQLVPH GH UpVLVWDQFH j FHUWDLQV DJHQWV F\WRWR[LTXHV SRXYDQW rWUH HIIOXpV GHV FHOOXOHV
WXPRUDOHV PDPPDLUHV SDU OD JO\FRSURWpLQH WUDQVPHPEUDQDLUH 3 RX S*S (Q HIIHW FHWWH
JO\FRSURWpLQH HVW FRGpH SDU OH JqQH0'5 0XOWLGUXJ 5HVLVWDQFH  GRQW 1)ț% LQGXLW
O¶H[SUHVVLRQ/LQHWDO$NPDQHWDO


 'DQVOHODERUDWRLUHODUHFKHUFKHO¶LGHQWLILFDWLRQHWODFDUDFWpULVDWLRQGHPDUTXHXUV
SURWpLTXHVSHUPHWWDQWGHPLHX[FRPSUHQGUHOHGpYHORSSHPHQWGHVWXPHXUVPDPPDLUHVHWGH
SUpGLUHOHXUSURJUHVVLRQYHUVXQVWDWXWPpWDVWDWLTXHQRXVDFRQGXLWGHSXLVTXHOTXHVDQQpHV
YHUV XQH SURWpLQH DSSHOpH 'DPDJHG '1$%LQGLQJ  ''% (Q GHKRUV GH VRQ U{OH ELHQ
GpFULWGDQVODUpSDUDWLRQGHO¶$'1SDUH[FLVLRQGHVQXFOpRWLGHVOpVpVODSURWpLQH''%DpWp
PRQWUpH SDU OH ODERUDWRLUH G¶DFFXHLO MRXDQW XQ U{OH GDQV OD SUROLIpUDWLRQ GHV FHOOXOHV
WXPRUDOHV PDPPDLUHV HQ H[HUoDQW XQH DFWLYLWp VXU OD WUDQVFULSWLRQ JpQLTXH 8Q WUDYDLO
SUpOLPLQDLUH G¶DQDO\VH WUDQVFULSWRPLTXH JOREDOH YLVDQW j UHFKHUFKHU G¶DXWUHV JqQHV FLEOHV
SRWHQWLHOVQRXVDG¶DLOOHXUVDPHQpVYHUVFHOXLFRGDQW,ț%Į'¶DXWUHVDFWLYLWpVELRORJLTXHVGH
''%UpFHPPHQWPLVHVHQpYLGHQFHDSSDUDLVVHQWGDQVODOLWWpUDWXUH


 

)LJXUH 5HSUpVHQWDWLRQ VFKpPDWLTXH GH OD VWUXFWXUH GX JqQH HW GH OD SURWpLQH
KXPDLQH''%/HJqQH''%HVWFRQVWLWXpGHH[RQVHWFRGHXQHSURWpLQHGHN'D/D
UpJLRQSURPRWULFHSUpVHQWHSOXVLHXUVpOpPHQWVGHUpSRQVHIL[DQWOHVIDFWHXUVGHWUDQVFULSWLRQ
S1)6SRX()/DVWUXFWXUHGHODSURWpLQHHVWGLYLVpHHQGRPDLQHVQXPpURWpVVXU
ODILJXUHFRPSRUWDQWGHVPRWLIVUpSpWpV:'DLQVLTX¶XQPRWLIKpOLFHERXFOHKpOLFHHQ1
WHUPLQDO&KDTXHGRPDLQH:'FRPSRUWHIHXLOOHWV LQGLTXpV$%&HW'VXUODILJXUH
'¶DSUqV6FULPDHWDO



 - 56 - 
IV. LA PROTEINE DAMAGED DNA-BINDING 2 (DDB2) 
 
 6WUXFWXUHGXJqQHHWGHODSURWpLQH
 
/DSURWpLQHKXPDLQH³'DPDJHG'1$%LQGLQJ´''%DpWpLGHQWLILpHSRXUODqUH
IRLVGDQVOHSODFHQWDKXPDLQ)HOGEHUJHWDODXVHLQG¶XQFRPSOH[HSURWpLTXHDSSHOp
''%3 'DPDJHG '1$%LQGLQJ SURWHLQ ''%3 VH SUpVHQWH VRXV OD IRUPH GH GHX[ VRXV
XQLWpV UHVSHFWLYHPHQW GH  N'D DSSHOpH ''% HW GH  N'D RX ''% /HV JqQHV
UHVSHFWLIVGHFHVGHX[VRXVXQLWpVVRQWORFDOLVpVVXUOHFKURPRVRPH'XDODQHWDO
7DQGLVTXHOHJqQHFRGDQW''%HVWWUqVFRQVHUYpFKH]OHVHXFDU\RWHVFHOXLFRGDQW''%HVW
LGHQWLILp XQLTXHPHQW FKH] OHV PDPPLIqUHV 7DQJ HW &KX  ''% HVW H[SULPpH GH
PDQLqUHFRQVWLWXWLYHDORUVTXH''%HVWFRGpHSDUXQJqQHLQGXFWLEOHORUVG¶XQHH[SRVLWLRQ
DX[XOWUDYLROHWVRX89/DSURWpLQH''%SUpVHQWHXQHORFDOLVDWLRQH[FOXVLYHPHQWQXFOpDLUH
WDQGLVTXHODSURWpLQH''%VHWURXYHjODIRLVGDQVOHF\WRSODVPHHWGDQVOHQR\DX7DQJHW
&KX
/D SURWpLQH''% FRPSRVpH GH  DFLGHV DPLQpV HVW ODPLHX[ FRQQXH GHV GHX[
VRXVXQLWpVGXFRPSOH[H''%3(OOHSRVVqGHSOXVLHXUVGRPDLQHVGDQVVDVWUXFWXUHHWFRQWLHQW
GHX[ VpTXHQFHV G¶DGUHVVDJH YHUV OH QR\DX GX F{Wp 1WHUPLQDO H[SOLTXDQW OD ORFDOLVDWLRQ
H[FOXVLYHPHQWQXFOpDLUHGHFHWWHSURWpLQH,QRNLHWDO/DSURWpLQH''%SUpVHQWHXQ
GRPDLQH1WHUPLQDOVRXVODIRUPHG¶XQHKpOLFHERXFOHKpOLFHFRPPHVWUXFWXUH'HSOXVHOOH
SRVVqGH XQ GRPDLQH FRQVWLWXp GH IHXLOOHWV  HW UHQIHUPDQW  UpSpWLWLRQV WU\SWRSKDQHDFLGH
DVSDUWLTXH DSSHOpHV PRWLIV :' FDUDFWpULVWLTXH GHV SURWpLQHV LQWHUDJLVVDQW DYHF OD
FKURPDWLQH/HGRPDLQH1WHUPLQDO LQWHUYLHQWGDQV O¶LQWHUDFWLRQDYHF''% WDQGLVTXH OHV
PRWLIV:'SHUPHWWHQWj''%G¶LQWHUDJLUDYHFGHVSURWpLQHVLPSOLTXpHVGDQVODUpSDUDWLRQ
GHO¶$'1WHOOHVTXH;3&K+5%;3$HW53$UHSOLFDWLRQSURWHLQ$/LXHWDO
RX GDQV OD UpJXODWLRQ GH OD WUDQVFULSWLRQ WHOOH TXH&%3 &5(%%LQGLQJ3URWHLQS&HV
PRWLIV DVVXUHQW pJDOHPHQW OD UHFRQQDLVVDQFH GHV OpVLRQV GH O¶$'1 SDUWLFXOLqUHPHQW SDU
O¶LQWHUPpGLDLUH G¶XQH ERXFOH IRUPpH GH  DFLGHV DPLQpV 3KH*OQ+LV HW VLWXpH HQWUH OHV
IHXLOOHWV6FULPDHWDO6FULPDHWDO
/H JqQH HVW FRQVWLWXp GH  H[RQV j O¶RULJLQH GH YDULDQWV SURWpLTXHV SURGXLWV SDU
pSLVVDJHDOWHUQDWLITXLRQWpWpFDUDFWpULVpVGDQVOHVFHOOXOHV+H/D&HVYDULDQWVMRXHQWOHU{OH
GHGRPLQDQWVQpJDWLIVGHODSURWpLQH''%VDXYDJHVXUO¶DFWLYLWp''%3,QRNLHWDO
GRPLQDQWVQpJDWLIVGHODSURWpLQH''%VDXYDJH/D

)LJXUH0pFDQLVPHGHUpSDUDWLRQSDUH[FLVLRQGHQXFOpRWLGHV1(5
$ ,O H[LVWH GHX[ YRLHV GX1(5 VHORQ TXH OD OpVLRQ SURYRTXpH SDU OHV89 VH WURXYH GDQV
O¶$'1 QRQ WUDQVFULW **5 SRXU JOREDO JHQRPH UHSDLU RX O¶$'1 WUDQVFULW 7&5 SRXU
WUDQVFULSWLRQFRXSOHGUHSDLU&HVYRLHVQHGLIIqUHQWTXHSDUOHPRGHGHGpWHFWLRQGHODOpVLRQ
SDUOHVFRPSOH[HV;3(''%''%HW;3&K+5%;3SRXU;HURGHUPD3LJPHQWRVXP
GDQVOHFDVGX**5HWSDUOHEORFDJHGHODPDFKLQHULHGHWUDQVFULSWLRQGDQVOHFDVGX7&5
3RXU OH 7&5 OHV PROpFXOHV &6$ HW &6% &RFDLQH 6\QGURPH $ HW % SDUWLFLSHQW j OD
GpWHFWLRQGXGRPPDJHDXPrPHWLWUHTXHO¶$'1SRO\PpUDVHLPSOLTXpHGDQVODV\QWKqVHGX
EULQ 8QH IRLV GpWHFWpH OD OpVLRQ HVW UHQGXH DFFHVVLEOH SRXU OHV DXWUHV SURWpLQHV GH OD
UpSDUDWLRQSDUPDLQWLHQGH O¶RXYHUWXUHGH ODGRXEOHKpOLFHJUkFHDX[GHX[KHOLFDVHV;3%HW
;3'GXFRPSOH[H7),,+%/HVQXFOpDVHV;3*HW;3)(5&&HIIHFWXHQWDORUVO¶H[FLVLRQ
G¶XQHSDUWLHGXEULQHQGRPPDJHSXLV O¶$'1SRO\PpUDVHHIIHFWXHXQHQRXYHOOHV\QWKqVHGH
EULQHWODOLJDWLRQHVWDVVXUpHSDUO¶$'1OLJDVHG¶DSUqV9DQ+RIIHQHWDO

6\QWKqVHHWOLJDWLRQ
&HOOXOHVHQGLYLVLRQ
&HOOXOHVDXUHSRV
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/D UpJXODWLRQ GH O¶H[SUHVVLRQ GH ''% HVW SHX FRQQXH ,O D pWp UDSSRUWp VHXOHPHQW TXH
%5&$ HW S VRQW FDSDEOHV G¶DFWLYHU OH JqQH ''% (Q HIIHW %5&$ DXJPHQWHUDLW OD
OLDLVRQGHSVXUVRQpOpPHQWGHUpSRQVHORFDOLVpDXQLYHDXGHSEGXVLWHG¶LQLWLDWLRQGH
ODWUDQVFULSWLRQGDQVOHSURPRWHXUSUR[LPDOGXJqQHHWDFWLYHUDLQVLVDWUDQVFULSWLRQ7DNLPRWR
HWDO5R\HWDO'HSOXVSUpJXOHO¶H[SUHVVLRQEDVDOHGXJqQH''%HWFHFL
PrPHHQO¶DEVHQFHGHOpVLRQVVXUO¶$'1+ZDQJHWDO/HVpWXGHVVXLYDQWHVUpDOLVpHV
VXU OHV FHOOXOHV +H/D RQW PRQWUp TXH OH SURPRWHXU SUR[LPDO GX JqQH  SE GX VLWH
G¶LQLWLDWLRQ GH OD WUDQVFULSWLRQ HVW FRPSRVp GH UpJLRQV ULFKHV HQ pOpPHQWV *& HW TX¶LO QH
SRVVqGHSDVGHERvWH7$7$3OXVSUpFLVpPHQWO¶DQDO\VHGHFHWWHUpJLRQDSHUPLVGHPHWWUHHQ
pYLGHQFHGHPXOWLSOHVpOpPHQWVGHUpSRQVHVGHIDFWHXUVGHWUDQVFULSWLRQFRPPH1)j
SE6SjSE1P\FjSERXHQFRUH()jSE)LJXUH
1LFKROVHWDO
$FWLYLWpVELRORJLTXHV
5pSDUDWLRQGHO¶$'1HQGRPPDJpSDUOHV89
 
''%GDQVODVWUXFWXUHGXFRPSOH[H''%3
 ''% IDLW SDUWLH GX FRPSOH[H ''%3 TXL SDUWLFLSH j OD UpSDUDWLRQ SDU H[FLVLRQ GH
QXFOpRWLGHV 1(5 GH OpVLRQV GH O¶$'1 LQGXLWHV SDU OHV89 OHV UDGLDWLRQV LRQLVDQWHV GHV
DJHQWVDON\ODQWVRXGHVJpQpUDWHXUVG¶($27DQJHW&KX0RVHUHWDO5R\HW
DO)LJXUH8QHGpILFLHQFHGXV\VWqPH1(5HVWDVVRFLpHjXQHPDODGLHJpQpWLTXH
DXWRVRPLTXH UpFHVVLYH DSSpOpH;HURGHUPD3LJPHQWRVXP ;3 SUpGLVSRVDQW DXFDQFHU GH OD
SHDXLQGXLWSDUOHV89/HVFHOOXOHVGHFHVPDODGHVSUpVHQWHQWXQHFDSDFLWpUpGXLWHjUpSDUHU
OHV OpVLRQV GH O¶$'1 /HV SDWLHQWV DWWHLQWV GH ;HURGHUPD SLJPHQWRVXP SUpVHQWHQW GH
QRPEUHX[ WURXEOHV FXWDQpV HW OHXU ULVTXH GH GpYHORSSHU XQ PpODQRPH HVW GH  IRLV
VXSpULHXUjFHOXLG¶XQLQGLYLGXVDLQ&KXHW&KDQJ.HHQH\HWDO/HVWUDYDX[
VXUODPDODGLHRQWSHUPLVGHPHWWUHHQpYLGHQFHJURXSHVGHFRPSOpPHQWDWLRQ;3$;3%
;3& ;3' ;3( ;3) HW ;3* &HV JURXSHV FRUUHVSRQGHQW WRXV j GHV SURWpLQHV
LPSOLTXpHV GDQV OH V\VWqPH 1(5DX[TXHOOHV LOV RQW GRQQp OHXU QRP ;3$ j ;3* /HV
PDODGHV SRUWHXUV GHPXWDWLRQV DX QLYHDX GH O¶XQ GH FHV  JqQHV RX FRPSOH[HV VRQW GRQF
GpILFLHQWV SRXU OH PpFDQLVPH GH UpSDUDWLRQ 1(5 &¶HVW OH FDV GX JURXSH ( ;3( TXL
SUpVHQWH XQH GpILFLHQFH GX FRPSOH[H SURWpLTXH ''%3 &HWWH GpILFLHQFH HVW DVVRFLpH j GHV



  
















)LJXUH5pJXODWLRQGXFRPSOH[H''%3&XO$5RF 6DQVLUUDGLDWLRQDX[89O¶DFWLYLWp
(OLJDVHGXFRPSOH[H''%HVWVXSSULPpHSDUOH&61VLJQDORVRPH&23(QUpSRQVHj
XQHLUUDGLDWLRQDX[89OHFRPSOH[HVHOLHjO¶$'1OpVpFRQGXLVDQWDLQVLjODGLVVRFLDWLRQGH
FHGHUQLHUDYHFOH&61(QFRQVpTXHQFHO¶DFWLYLWp(GXFRPSOH[HHVWVWLPXOpH/DSURWpLQH
;3&TXLOLHOHVVLWHVHQGRPPDJpVJUkFHjVDSURSUHDFWLYLWpGHOLDLVRQ VWDELOLVHHW LQWHUDJLW
DYHF OHFRPSOH[H''%$XFRQWUDLUH.XGpVWDELOLVHFHFRPSOH[HQRWDPPHQWHQ LQKLEDQW
O¶DXWRXELTXLWLQ\ODWLRQGH''%G¶DSUqV7DNHGDFKLHWDO


 
'LVVRFLDWLRQjSDUWLUGX
FRPSOH[H''%(
$VVRFLDWLRQ''%LQGpSHQGDQWH
DYHFOHVVLWHVHQGRPPDJpVGHOD
FKURPDWLQH
'pVWDELOLVDWLRQGXFRPSOH[H(
,QKLELWLRQGHO¶DFWLYLWp(HQSDUWLFXOLHU
LQKLELWLRQ GH O¶DXWRXELTXLWLQ\ODWLRQ GH
''%
6WDELOLVDWLRQGXFRPSOH[H(
6WLPXODWLRQGHO¶DFWLYLWp(
5HFUXWHPHQWGH;3$DXQLYHDXGHV
VLWHVHQGRPPDJpVGHODFKURPDWLQH
/LEpUDWLRQGHV
FRPSRVDQWVGX
FRPSOH[H(  
3URJUHVVLRQGDQVOHPpFDQLVPH1(5
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PXWDWLRQVGDQVODSDUWLHFRGDQWHGXJqQH''%1LFKROVHWDO1LFKROVHWDO
/¶LQMHFWLRQ GH ''% GDQV GHV ILEUREODVWHV SURYHQDQW GH SDWLHQWV GX JURXSH ( VXIILW j OD
UHVWDXUDWLRQ GH O¶DFWLYLWp GX FRPSOH[H''%3 HW j XQH GLPLQXWLRQ GH OD VHQVLELOLWp DX[89
&KXHW&KDQJ
3XLV  ODSURWpLQH''% LQWHUDJLW DYHF''%SRXU IRUPHU OH FRPSOH[H''%3PDLV
pJDOHPHQWDYHFGHX[DXWUHVSURWpLQHV52&HW&XOOLQH$&XO$&HWWHGHUQLqUHSRVVqGH
XQH DFWLYLWp( OLJDVH 1DJ HW DO  /L HW DO  6WR\DQRYD HW DO  ,O D pWp
PRQWUpTXHGHVPXWDQWV;3(GH''%VRQWLQFDSDEOHVGHOLHUOD&8/$&HVREVHUYDWLRQV
VXJJqUHQW GRQF O¶LPSRUWDQFH GH O¶DVVRFLDWLRQ ''%&XO$ GDQV OH PpFDQLVPH 1(5
6WR\DQRYDHWDO/HFRPSOH[H''%3&XO$DLQVLIRUPpHVWUpJXOpQpJDWLYHPHQWSDU
OH FRPSOH[H .X 7DNHGDFKL HW DO  (Q HIIHW O¶pTXLSH GH 7DNHGDFKL HW 7DQDND D
UpFHPPHQW PRQWUp TXH OH FRPSOH[H .X IRUPp GH O¶KpWpURGLPqUH .X.X UpJXOH
QpJDWLYHPHQW O¶DFWLYLWp ( OLJDVH GX FRPSOH[H''% SDU XQH GpVWDELOLVDWLRQ GH FH GHUQLHU
)LJXUH.XHVWSULQFLSDOHPHQWFRQQXHSRXUVRQLPSOLFDWLRQGDQVODUpSDUDWLRQGHVOpVLRQV
GRXEOH EULQ '6% PDLV pJDOHPHQW SRXU VRQ U{OH GDQV OD FRPSDFWLRQ GH OD FKURPDWLQH
7DNHGDFKLHWDO%DLOH\HWDO7KURZHUHWDO
/¶DFWLYLWp GX FRPSOH[H''%3GpSHQG GH%5&$ HW GH S TXL LQWHUYLHQQHQW GDQV
O¶DFWLYDWLRQ GH O¶H[SUHVVLRQ GX JqQH GH''% +DUWPDQ HW )RUG (Q HIIHW%5&$
VWDELOLVHUDLW OD OLDLVRQ GH OD SURWpLQH S VXU OH SURPRWHXU GX JqQH ''% SRXU DFWLYHU VD
WUDQVFULSWLRQ7DNLPRWRHWDO5R\HWDO &HSHQGDQWXQHpWXGHUpDOLVpHVXUGHV
ILEUREODVWHV KXPDLQV GDQV OHVTXHOV OD SURWpLQH S HVW LQDFWLYpH UpYqOH TXH O¶H[SUHVVLRQ
EDVDOHGH''%HVWVXIILVDQWHSRXUDPRUFHUODUpSDUDWLRQGHO¶$'1HQGRPPDJpSDUOHV89
)LWFKHWDO(QILQXQHDXWUHpWXGHUDSSRUWHTXHODUpJXODWLRQGHO¶DFWLYLWpGXFRPSOH[H
''%3GDQVODUpSDUDWLRQSDUH[FLVLRQGHQXFOpRWLGHVVXLWHjXQHLUUDGLDWLRQDX[89GpSHQG
GHODS0$3.TXLDFFpOqUHODGpJUDGDWLRQGHODSURWpLQH''%HQODSKRVSKRU\ODQW=KDR
HWDO

''%GDQVODUHFRQQDLVVDQFHGHVOpVLRQVLQGXLWHVGHO¶$'1
'DQV OH FRPSOH[H ''%3 DLQVL IRUPp F¶HVW OD SURWpLQH ''% TXL UHFRQQDLW OHV
GLIIpUHQWHV OpVLRQV GH O¶$'1 WHOV TXH OHV GLPqUHV GH F\FOREXWDQH S\ULPLGLTXH OHV VLWHV
DSXULQLTXHV HW DS\ULPLGLTXHV HW OHV PpVDSSDULHPHQWV :LWWVFKLHEHQ HW DO  'qV OD
UHFRQQDLVVDQFH GH OD OpVLRQ SDU OD SURWpLQH ''% OH FRPSOH[H VHPEOH MRXHU XQ U{OH




)LJXUH5{OH''%GDQV OHV\VWqPH1(5/DUHFRQQDLVVDQFHGHQXFOpRWLGHV OpVpVSDU
''%SURYRTXHOHUHFUXWHPHQWG¶XQFRPSOH[HPXOWLSURWpLTXHIDLVDQWQRWDPPHQWLQWHUYHQLU
''%&61&XO$/DQHGG\ODWLRQGXFRPSOH[HHQWUDvQHO¶DFWLYDWLRQGHO¶XELTXLWLQHOLJDVH
VXU ''% /¶XELTXLWLQ\ODWLRQ GH FHWWH GHUQLqUH HQWUDvQH VD GpJUDGDWLRQ SDU OH SURWpDVRPH
/¶RFWDPqUH G¶KLVWRQHV UHSUpVHQWp SDU XQH VSKqUH JULVH HVW OXL DXVVL XELTXLWLQ\Op SXLV VH
GpWDFKH GH OD UpJLRQ R OHV QXFOpRWLGHV OpVpV VH VLWXHQW SRXU ODLVVHU SODFH j OD
PDFKLQHULH GH UpSDUDWLRQ UHSDLURVRPH FRQVWLWXpH G¶XQH VXFFHVVLRQ GH SURWpLQHV TXL
FRQGXLURQW j O¶pOLPLQDWLRQ GH OD RX OHV OpVLRQV HW j VRQ UHPSODFHPHQW SDU XQ RX GHV
QXFOpRWLGHVFRUUHFWV'¶DSUqV6FULPDHWDO





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DFFHVVRLUH HQ SHUPHWWDQW OH UHFUXWHPHQW GH SURWpLQHV LQGLVSHQVDEOHV SRXU O¶H[FLVLRQ GX
QXFOpRWLGH HQGRPPDJp ,O SHUPHW pJDOHPHQW G¶DFWLYHU OD UpSDUDWLRQ JpQRPLTXH JOREDOH
)LJXUH+ZDQJHWDO
/DSUpVHQFHGH''%HVW LQGLVSHQVDEOHDXVHLQGXFRPSOH[HSRXU OD UHFRQQDLVVDQFH
GX QXFOpRWLGH HQGRPPDJp FDU OD SURWpLQH ''% VHXOH QH SUpVHQWHUDLW SDV G¶DFWLYLWp GH
OLDLVRQ VXU O¶$'1 OpVp .HHQH\ HW DO  /RUVTXH OHV QXFOpRWLGHV VRQW UHFRQQXV SDU
''% FHOOHFL V¶DVVRFLH DYHF OH FRPSOH[H SURWpLTXH ;3&K+5% TXL HVW LQGLVSHQVDEOH
SRXU OH UHFUXWHPHQW G¶DXWUHV SURWpLQHV LPSOLTXpHV GDQV OH PpFDQLVPH GH UpSDUDWLRQ SDU
H[FLVLRQGHQXFOpRWLGHV WHOOHVTXH;3$RX53$ )LWFK HWDO )HLHWDO ;3&
UpJXOHO¶DFWLYLWp(OLJDVHGXFRPSOH[H''%(QHIIHW;3&VHUDLWQRQVHXOHPHQWXQVXEVWUDW
GH O¶DFWLYLWp ( OLJDVH PDLV LO DJLUDLW pJDOHPHQW FRPPH XQ VWLPXODWHXU HQ VWDELOLVDQW OH
FRPSOH[HDXWRXUGHVVLWHVHQGRPPDJpV7DNHGDKLHWDO$ODVXLWHGHFHWWHLQWHUDFWLRQ
DYHFOHFRPSOH[H;3&K+5%ODSURWpLQH''%HVWXELTXLWLQ\OpHSDUO¶DFWLYLWp(OLJDVH
GHOD&XO$GRQWO¶DFWLYLWpHVWGpSHQGDQWHG¶XQHSKRVSKRU\ODWLRQSDUO¶RQFRSURWpLQHW\URVLQH
NLQDVH F$EO &KHQ HW DO  $YDQW TX¶HOOH VRLW GpJUDGpH SDU OH SURWpDVRPH 6
O¶XELTXLWLQ\ODWLRQGH''%HQWUDvQH OHGpWDFKHPHQWGXFRPSOH[H''%3&XO$52&GHV
QXFOpRWLGHVHQGRPPDJpV/LHWDO(O0DKG\HWDO/¶DXWRXELTXLWLQ\ODWLRQGH
ODFXO$HVWpJDOHPHQW LPSOLTXpHGDQV OHGpWDFKHPHQWGH O¶HQVHPEOHGH OD UpJLRQ OpVpHGH
O¶$'16XJDVDZDHWDO)LJXUH

5{OHGH''%GDQVODUHODWLRQHQWUHUpSOLFDWLRQHWUpSDUDWLRQ
GHO¶$'1
/DUpSDUDWLRQGH ODOpVLRQSDU OHV\VWqPH1(5QpFHVVLWHXQDUUrWGHOD UpSOLFDWLRQGH
O¶$'1 ,O D pWp PRQWUp XQH LQWHUDFWLRQ SK\VLTXH DYHF GHV SURWpLQHV LPSOLTXpHV GDQV OD
UpSOLFDWLRQ GH O¶$'1 HW OH FRPSOH[H''%3&XO$52& FH TXL D SRXU FRQVpTXHQFH XQ
DUUrW GH OD UpSOLFDWLRQ GH O¶$'1 HQGRPPDJp /D SURWpLQH''% DVVRFLpH j OD&XOOLQH$
LQWHUDJLWDYHFODSURWpLQH&GW&GWHVWXQHSURWpLQHGHODIDPLOOH'&$)''%DQG&XO$
DVVRFLDWHG)DFWRUVTXLLQWHUDJLWDYHFODFKURPDWLQHJUkFHjVHVGRPDLQH:'(OOHFDWDO\VH
ODGpJUDGDWLRQGHODSURWpLQH&GWGpFULWHSRXULQWHUDJLUDYHFODSURWpLQH3&1$3UROLIHUDWLQJ
&HOO 1XFOHDU $QWLJHQ SRXU LQLWLHU OD UpSOLFDWLRQ (Q HIIHW &GW VH OLH SDU OH ELDLV GH VRQ
GRPDLQH3,33&1$,QWHUDFWLQJ3HSWLGHj3&1$DXQLYHDXGHVIRXUFKHVGHUpSOLFDWLRQ&GW
OLpHj3&1$HVWUHFRQQXHSDUOHFRPSOH[H&XO$''%&GWFRQGXLVDQWjVDGpJUDGDWLRQ
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SDUOHSURWpDVRPH/¶LQDFWLYDWLRQGHFHIDFWHXUGDQVOHGpEXWGHODSKDVH6SHUPHWGHFRQWU{OHU
O¶LQLWLDWLRQ GH OD UpSOLFDWLRQ /D GpJUDGDWLRQ GH &GW FRQGXLW GRQF j XQ EORFDJH GH OD
UpSOLFDWLRQGHO¶$'1HQGRPPDJp6HQJDHWDO.LPHW.LSUHRV'HPrPHLOD
pWp PRQWUp XQH qPH LQWHUDFWLRQ FRQGXLVDQW j XQ DUUrW GH OD UpSOLFDWLRQ &HWWH LQWHUDFWLRQ
GpSHQGG¶XQHDVVRFLDWLRQHQWUHODSURWpLQH''%HWODFODVSLQHXQHSURWpLQHFRQQXHSRXUVRQ
U{OHGDQV OHFRQWU{OHGH O¶DUUrWGH OD UpSOLFDWLRQ ORUVTXH O¶$'1HVW OpVp/DFODVSLQHHVWXQH
SURWpLQHDGDSWDWULFHFDSDEOH GH OLHU%5&$ HW&+(. &KHNSRLQW.LQDVH  SRXU IDFLOLWHU
OHXUSKRVSKRU\ODWLRQ$75GpSHQGDQWHORUVG¶XQVWUHVVLQGXLWSDUOHV89HQWUDvQDQWDLQVLXQ
DUUrWGHODUpSOLFDWLRQHWXQHLQKLELWLRQGDQVODSURJUHVVLRQGDQVOHF\FOHFHOOXODLUH3UDHWRULXV
,EEDHWDO'¶DSUqV OHVDXWHXUVGHFHWWHpWXGHFHWWH LQWHUDFWLRQVHPEOH LQGLVSHQVDEOH
SRXU DFWLYHU OD SURWpRO\VH GH ''% HQ PrPH WHPSV TXH O¶DUUrW GH OD UpSOLFDWLRQ HVW
LQGLVSHQVDEOHSRXUODUpSDUDWLRQGHO¶$'13UDHWRULXV,EEDHWDO
,OHVWpJDOHPHQWFRQQXTXHODUpSDUDWLRQSDUOHV\VWqPH1(5LPSOLTXHODSURWpLQHS
GRQW OHQLYHDXG¶H[SUHVVLRQHVWFRQWU{OpSDU OHFRPSOH[H''%3&XO$52&/RUVTXHGHV
OpVLRQVGHO¶$'1VRQWGpWHFWpHVGDQVODFHOOXOHODSURWpLQHSHVWUDSLGHPHQWSKRVSKRU\OpH
SDUOHFRPSOH[H$70$75$WD[LD7HODQJLHFWDVLD0XWDWHG$70DQWL5DGUHODWHGSURWHLQ
NLQDVHDYDQWG¶LQGXLUH O¶H[SUHVVLRQGHVHVJqQHVFLEOHVFRPPHS:DI&LSSXLVG¶rWUH
GpJUDGpH$ SDUWLU G¶XQPRGqOH GH ILEUREODVWHV HPEU\RQQDLUHV GH VRXULV LQYDOLGpHV SRXU OH
JqQH''%LODpWpPRQWUpTXHODGpJUDGDWLRQGHODSURWpLQHSGpSHQGGH''%DXFRXUV
GHODUpSDUDWLRQGHO¶$'1(QHIIHWODSURWpLQH''%HQIDFLOLWDQWOHSDVVDJHGH''%GDQV
OHQR\DXDFWLYH  OD IRUPDWLRQGXFRPSOH[H''%3&XO$52&TXLHQFRRSpUDQWDYHF OD
SURWpLQH 0'0 DFWLYH OD GpJUDGDWLRQ GH S VH WUDGXLVDQW SDU XQH GLPLQXWLRQ GH
O¶H[SUHVVLRQGHODS:DI&LS%DQNVHWDO6WR\DQDRYDHWDO
 
5HPRGHODJHGHODFKURPDWLQH
/D SUpVHQFH GHV GRPDLQHV UpSpWpV GH W\SH :' GDQV OD VWUXFWXUH GH OD SURWpLQH
''% D FRQGXLW FHUWDLQV DXWHXUV j SHQVHU TXH FHWWH SURWpLQH SRXUUDLW MRXHU XQ U{OH GDQV OH
UHPRGHODJHGHODFKURPDWLQH(QHIIHWFHVUpSpWLWLRQVVRQWSUpVHQWHVGDQVGHVSURWpLQHVWHOOHV
TXH OH FRPSOH[H 67$*$ RX OD &%3S TXL DSSDUWLHQQHQW j OD IDPLOOH GHV KLVWRQHV
DFpW\OWUDQVIHUDVHVHWTXLSDUWLFLSHQWDFWLYHPHQWDXUHPRGHODJHGHODFKURPDWLQHLQGLVSHQVDEOH
SRXUODWUDQVFULSWLRQGHVJqQHV2WULQHWDO0DUWLQH]HWDO'DWWDHWDO
&HUWDLQHV pWXGHV RQW SHUPLV GH GpPRQWUHU O¶LPSOLFDWLRQ GH OD SURWpLQH ''% GDQV OH
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UHPRGHODJH GH OD FKURPDWLQH ORUV GH OD UpSDUDWLRQ GH O¶$'1 OpVp IDFLOLWDQW SUREDEOHPHQW
O¶DFFqVGHVSURWpLQHVGHUpSDUDWLRQDX[OpVLRQVGHO¶$'1/XLMVWHUEXUJHWDO6XLWHj
O¶DFWLYDWLRQGXFRPSOH[H''%3&XOOLQH$52&DXQLYHDXGHODUpJLRQOpVpHGHO¶$'1OD
SURWpLQH''% DFWLYHUDLW ODPRQRXELTXLWLQ\ODWLRQ GHV KLVWRQHV +$ + HW + /L HW DO
 .DSHWDQDNL HW DO  :DQJ HW DO  /D PRGLILFDWLRQ GH FHV KLVWRQHV
GpVDJUqJHUDLW OHVQXFOpRVRPHVHQWUDvQDQWDLQVLXQHUHOD[DWLRQGH ODFKURPDWLQHDXWRXUGH OD
UpJLRQHQGRPPDJpHGH O¶$'1/¶pTXLSHGH5DSLF2WULQD UpYpOp ODSUpVHQFHGH OD&XOOLQH
% XQ SDUDORJXH GH OD &XOOLQH$ IRUPDQW XQ FRPSOH[H ''%3&XOOLQH%52& (OOH
PRQWUHTXHOD&XOOLQH%IDYRULVHODWUDQVORFDWLRQQXFOpDLUHGH''%PrPHORUVTXH''%
HVW DEVHQWH HW TX¶HOOH DXJPHQWH O¶HIILFDFLWp GX V\VWqPH 1(5 FRPPH OD &XOOLQH$ HQ
PRGLILDQW OD VWUXFWXUH GH OD FKURPDWLQH SDU XELTXLWLQ\ODWLRQ GH O¶KLVWRQH +$ *XHUUHUR
6DQWRURHWDO&HSHQGDQWLOH[LVWHXQHDFWLYLWpGXFRPSOH[H''%&XO$52&VXU
OHUHPRGHODJHGHODFKURPDWLQHG¶XQHIDoRQLQGpSHQGDQWHGHOD SURWpLQH''%SXLVTXHFH
FRPSOH[H D pWp PRQWUp G¶XQH SDUW FDSDEOH G¶LQWHUDJLU DYHF SOXVLHXUV SURWpLQHV D\DQW GHV
GRPDLQHVUpSpWpVGHW\SH:'HWG¶DXWUHSDUWFDSDEOHGHUpJXOHUODPpWK\ODWLRQGHVKLVWRQHV
++LJDHWDO
,ODpJDOHPHQWpWpGpFULWTXH''%SHXWLQWHUDJLUDYHFFHUWDLQVIDFWHXUVGHUHPRGHODJH
GH OD FKURPDWLQH WHOV TXH OH FRPSOH[H 67$*$ RX HQFRUH 6:,61) RX ,12 FH TXL
IDFLOLWHUDLWODUHOD[DWLRQGHODFKURPDWLQHQpFHVVDLUHjO¶DFWLYLWpGHUpSDUDWLRQGHVOpVLRQVGH
O¶$'1(QSDUWLFXOLHUO¶LQWHUDFWLRQHQWUH''%HWODVRXVXQLWp$73V\QWKDVH%UJ%UDKPD
5HODWHG *HQH  GX FRPSOH[H 6:,61) HQWUDvQH O¶RXYHUWXUH GH OD FKURPDWLQH SHUPHWWDQW
DLQVLO¶DFFHVVLELOLWpGHVSURWpLQHVGHUpSDUDWLRQDX[OpVLRQV.DSHWDQDNLHWDO:DQJHW
DO*DQJHWDO


5{OHGDQVOHF\FOHFHOOXODLUH

&HUWDLQHVGRQQpHVGHODOLWWpUDWXUHODLVVHQWVXSSRVHUTXHODSURWpLQH''%MRXHUDLWXQ
U{OHLPSRUWDQWGDQVODUpJXODWLRQGXF\FOHFHOOXODLUH6RQH[SUHVVLRQTXLQ¶HVWSDVGpWHFWDEOH
GDQV OHV FHOOXOHV QH VH GLYLVDQW SDV YDULH DX FRXUV GX F\FOH FHOOXODLUH 'DQV OHV FHOOXOHV
QRUPDOHV OH QLYHDX G¶H[SUHVVLRQ GH ''% HVW OH SOXV KDXW HQ ILQ GH OD SKDVH* HW j OD
WUDQVLWLRQ*6PDLVHVWIRUWHPHQWGLPLQXpDXFRXUVGHODSKDVH6GXF\FOHFHOOXODLUH1DJHW
DO'HSOXV''%LQWHUDJLWDYHFGHVSURWpLQHVLPSOLTXpHVGDQVODUpJXODWLRQGXF\FOH
FHOOXODLUH WHOOHTXHODFXOOLQH$TXLDSSDUWLHQWjXQHIDPLOOHGHSURWpLQHVLPSOLTXpHVGDQV
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O¶HQWUpH GHV FHOOXOHV HQ SKDVH 6 GX F\FOH FHOOXODLUH 1DJ HW DO  3DU DLOOHXUV F¶HVW
pJDOHPHQWOHFDVGHO¶LQWHUDFWLRQHQWUH''%HWOHGRPDLQHG¶DFWLYDWLRQGH()XQIDFWHXU
GH WUDQVFULSWLRQ TXL FRQWU{OH O¶H[SUHVVLRQ GHV JqQHV FLEOHV LPSOLTXpV GDQV OD UpSOLFDWLRQ GH
O¶$'1HWO¶HQWUpHHQSKDVH6HQVHIL[DQWVXUGHVpOpPHQWVGHUpSRQVHGHW\SH777&*&*&
&HWWHGHUQLqUHLQWHUDFWLRQTXLFRQGXLWjXQHDXJPHQWDWLRQGHODWUDQVFULSWLRQGHVJqQHVFLEOHV
GH () VHPEOH GpSHQGUH G¶XQH VpTXHQFH KRPRORJXH j OD SURWpLQH GX UpWLQREODVWRPH5%
SUpVHQWHGDQVODVWUXFWXUHSULPDLUHGHODSURWpLQH''%+D\HVHWDO
 'HVUpVXOWDWVSXEOLpVSDUOHODERUDWRLUHRQWPRQWUpSRXUODqUHIRLVTXH''%DFWLYHOD
SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHVPDPPDLUHV GpSHQGDQWHV GHV°VWURJqQHV&HWWH SURWpLQH
HVW VXUH[SULPpH j OD IRLV GDQV GHV OLJQpHV FHOOXODLUHV HW GDQV GHV WXPHXUV PDPPDLUHV
H[SULPDQW OH UpFHSWHXU DX[ °VWURJqQHV (5 SRVLWLYHV &HWWH H[SUHVVLRQ HVW FHSHQGDQW WUqV
IDLEOH PDLV SDV QXOOH GDQV OHV FHOOXOHV WXPRUDOHV HW OHV WXPHXUVPDPPDLUHV (5 QpJDWLYHV
/¶LQKLELWLRQ SDU $51 LQWHUIpUHQFH GH O¶H[SUHVVLRQ GH ''% GDQV OHV FHOOXOHV WXPRUDOHV
PDPPDLUHV(5SRVLWLYHVHQWUDvQHXQHIRUWHGLPLQXWLRQGHOHXUVFDSDFLWpVSUROLIpUDWLYHV&HWWH
SUROLIpUDWLRQ DFFUXH HVW DVVRFLpH j XQH DXJPHQWDWLRQ WUqV VLJQLILFDWLYH GH O¶H[SUHVVLRQ GH
JqQHV LPSOLTXpV GDQV FHV SURFHVVXV HW UpJXOpV SDU OH IDFWHXU () WHOV TXH OD F\FOLQH (
3&1$ 3UROLIHUDWLQJ &HOO 1XFOHDU $QWLJHQ HW OD '+)5 SRXU 'LK\GURIRODWH UpGXFWDVH
,QYHUVHPHQWODVXUH[SUHVVLRQGXJqQHFRGDQW''%GDQVOHVFHOOXOHVWXPRUDOHV(5QpJDWLYHV
VWLPXOH OHXUV FDSDFLWpV SUROLIpUDWLYHV &HWWH SURWpLQH MRXH XQ U{OH G¶DFWLYDWHXU GH OD
SUROLIpUDWLRQGHVFHOOXOHVWXPRUDOHVPDPPDLUHV(5SRVLWLYHV&HVUpVXOWDWVPRQWUDQWO¶DFWLRQ
VWLPXODWULFH GH OD SUROLIpUDWLRQ GDQV OHV FHOOXOHV VXUH[SULPDQW''% RQW pWp FRPSOpWpV SDU
XQHDQDO\VHSOXVSUpFLVHTXLUpYqOHTXHODSURWpLQHDFWLYHO¶HQWUpHGDQVODSKDVHGHWUDQVLWLRQ
*6HWODSURJUHVVLRQGDQVODSKDVH6GXF\FOHFHOOXODLUHGHVFHOOXOHVWXPRUDOHVPDPPDLUHV
OD VXUH[SULPDQW .DWWDQ HW DO D8Q GHVPpFDQLVPHV SDU OHTXHO''% MRXH FH U{OH
G¶DFWLYDWHXU GH OD SUROLIpUDWLRQ D pWp PLV HQ pYLGHQFH ,O V¶DJLW GH O¶LPSOLFDWLRQ GH FHWWH
SURWpLQHGDQVODUpJXODWLRQQpJDWLYHGXJqQHFRGDQWXQHHQ]\PHDQWLR[\GDQWHODVXSHUR[\GH
GLVPXWDVHPLWRFKRQGULDOH62'0Q0LQLJHWDO

5{OHGDQVODPRUWFHOOXODLUHSDUDSRSWRVH
&HUWDLQHVGRQQpHVGHODOLWWpUDWXUHLQGLTXHQWTXHODSURWpLQH''%HVWLPSOLTXpHGDQV
OH PpFDQLVPH G¶DSRSWRVH 8Q GpIDXW GH OD UpSDUDWLRQ SDU H[FLVLRQ GH QXFOpRWLGHV HVW
UHVSRQVDEOH GH ODPDODGLH DXWRVRPLTXH UpFHVVLYH OH;HURGHUPD3LJPHQWRVXP /HV SDWLHQWV

 
 
)LJXUH   3DUWLFLSDWLRQ GH ''% GDQV OH PpFDQLVPH1(5 HW O¶DSRSWRVH $ ''%
DFWLYH OH PpFDQLVPH 1(5 HQ UpJXODQW  S:DI&LS /RUVTXH OHV FHOOXOHV VRQW IDLEOHPHQW
LUUDGLpHVSDUOHV89''%UpJXOHS:DI&LSjODIRLVDXQLYHDXGHVDWUDQVFULSWLRQHWGHVD
SURWpRO\VH(QUpJXODQWOHQLYHDXGHS:DI&LS''%DVVXUHO¶HIILFDFLWpGXPpFDQLVPHGH
UpSDUDWLRQGHO¶$'1HQGRPPDJp%6RXVGHIRUWHVLUUDGLDWLRQVDX[89RXVRXV O¶HIIHWGX
WUDLWHPHQW FDXVDQW GHV GRPPDJHV QRQ UpSDUDEOHV j O¶$'1 ''% UpJXOH S:DI&LS SDU
SURWpRO\VHFRQGXLVDQWDLQVLOHVFHOOXOHVYHUVO¶DSRSWRVHG¶DSUqV6WR\DQRYDHWDO


$SRSWRVH
6\QWKqVH$'1
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DWWHLQWV GH FHWWH PDODGLH VH SURWqJHQW GHV 89 VRODLUHV SDUFH TX¶LOV SUpVHQWHQW GHV ULVTXHV
pOHYpVGHGpYHORSSHUGHVPpODQRPHV,WRKYRLUSDUDJUDSKH&HSHQGDQWGHVVRXULV
KRPR]\JRWHVGRQWOHJqQH''%DpWpLQYDOLGpGpYHORSSHQWVSRQWDQpPHQWGHVWXPHXUVGDQV
G¶DXWUHV RUJDQHVPrPH HQ O¶DEVHQFH G¶LUUDGLDWLRQV DX[89 ,WRK HW DO  ,WRK HW DO
 <RRQ HW DO  $ O¶LQYHUVH XQH VXUH[SUHVVLRQ GH ''% SURWqJH OHV VRXULV GH
O¶DFWLRQFDUFLQRJqQHG¶LUUDGLDWLRQVFKURQLTXHVDX[89HQIDYRULVDQW O¶DSRSWRVHGHVFHOOXOHV
QRUPDOHV $OHNVVHYHWDO /¶HQVHPEOHGHFHV pWXGHV VXJJqUHQWGRQFTXH ODSURWpLQH
''%MRXHUDLWXQU{OHVXSSUHVVHXUGHWXPHXU
'¶DXWUHV WUDYDX[RQWPRQWUpTXH ODSURWpLQH''%VHUDLW LPSOLTXpHGDQV O¶HQWUpHHQ
DSRSWRVH GH ILEUREODVWHV PXULQV HPEU\RQQDLUHV 0() H[SRVpV DX[ 89 &HWWH SURWpLQH
DFWLYHUDLW OHXU DSRSWRVH HQ UpJXODQW OD SURWpRO\VH GH SZDI&LS XQ UpJXODWHXU GX F\FOH
FHOOXODLUH )LJXUH  6WR\DQRYD HW DO  &HFL H[SOLTXH TXH O¶LQYDOLGDWLRQ GX JqQH
''%GDQVOHV0()HQWUDvQHXQHLQFDSDFLWpGHVFHOOXOHVjHQWUHUHQDSRSWRVHHWFHFLPrPH
DSUqV XQH LUUDGLDWLRQ DX[89 RX j GHV UDGLDWLRQV LRQLVDQWHV ,WRK HW DO  ,WRK HW DO
6WR\DQRYDHWDO
,QYHUVHPHQW XQ DUWLFOH UpFHQW PRQWUH TXH OD VXUH[SUHVVLRQ GH ''% HQWUDvQH XQH
DXJPHQWDWLRQGHODVHQVLELOLWpGHVFHOOXOHVFDQFpUHXVHVGHO¶RYDLUHjXQDJHQWDQWLFDQFpUHX[
WHO TXH OH FLVSODWLQH HQ GLPLQXDQW O¶H[SUHVVLRQ GX JqQH FRGDQW OD SURWpLQH DQWLDSRSWRWLTXH
%FO%DUDNDWHWDO&HWWHJUDQGHVHQVLELOLWpDXFLVSODWLQHDpWpUHOLpHjO¶LPSOLFDWLRQ
GHODSURWpLQH''%GDQVOHUHPRGHODJHGHODFKURPDWLQHIDYRULVDQWOHFRQWDFWHQWUHO¶$'1
HW O¶DJHQW DQWLFDQFpUHX[ DXJPHQWDQW DLQVL OH QRPEUH GH OpVLRQV LQGXLWHV 8Q DXWUH WUDYDLO
PRQWUH DX FRQWUDLUH TXH OD VXUH[SUHVVLRQ GH ''% HQWUDvQH SOXW{W XQH GLPLQXWLRQ GH OD
VHQVLELOLWpGHV FHOOXOHVG¶DGpQRFDUFLQRPHGXFROXWpULQ+H/DDX[89HQ UHODWLRQDYHFXQH
DXJPHQWDWLRQGH O¶H[SUHVVLRQG¶XQHSURWpLQHDQWLDSRSWRWLTXHF)/,3 6XQHWDO /H
PpFDQLVPH SDU OHTXHO ''% MRXHUDLW XQ U{OH GDQV O¶DSRSWRVH UHVWH QpDQPRLQV ODUJHPHQW
LQFRQQX

5{OHGDQVODWUDQVFULSWLRQ
*UkFHjODSUpVHQFHGHVGRPDLQHVUpSpWpVGHW\SH:'GDQVVDVWUXFWXUHODSURWpLQH
''% LQWHUDJLW DYHF GHV SURWpLQHV WHO TXH OH IDFWHXU GH WUDQVFULSWLRQ () TXL DXJPHQWH
O¶DFWLYLWpELRORJLTXHGHFHGHUQLHU&HWWHLQWHUDFWLRQSHXWH[SOLTXHUHQSDUWLHOHU{OHGH''%
GDQV O¶DFWLYDWLRQ GH OD SUROLIpUDWLRQ GHV FHOOXOHV G¶DGpQRFDUFLQRPHPDPPDLUH H[SULPDQW OH




%




)LJXUH$5HSUpVHQWDWLRQVFKpPDWLTXHGXSURPRWHXUGHOD62'0QGDQVOHVFHOOXOHV
FDQFpUHXVHV PDPPDLUHV (5 SRVLWLYHV HW QRQ PpWDVWDWLTXHV 0&) /D IL[DWLRQ GH
''%VXU VD VpTXHQFHFLEOH HQWUDvQH OH UHFUXWHPHQWGX IDFWHXUGH WUDQVFULSWLRQ$3HW HVW
DVVRFLpHjXQHK\SRDFpW\ODWLRQGHVKLVWRQHV
%5HSUpVHQWDWLRQVFKpPDWLTXHGXSURPRWHXUGHOD62'0QGDQVOHVFHOOXOHV
FDQFpUHXVHV PDPPDLUHV (5 QpJDWLYHV HW PpWDVWDWLTXHV 0'$0% /¶DEVHQFH GH
''% VXU VD VpTXHQFH FLEOH HVW DVVRFLpH j XQH K\SHUDFpW\ODWLRQ GHV KLVWRQHV DLQVL TX¶j OD
IL[DWLRQGXIDFWHXUGHWUDQVFULSWLRQ6S


''%
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UpFHSWHXUDX[°VWURJqQHV+D\HVHWDO6KL\DQRYHWDO'HSOXVODSUpVHQFHGHV
GRPDLQH:'SHUPHWjODSURWpLQH''%G¶LQWHUDJLUDYHFGHVSURWpLQHVLPSOLTXpHVGDQVOH
UHPRGHODJHGHODFKURPDWLQHIDYRUDEOHjODWUDQVFULSWLRQGHVJqQHV WHOVTXHGHVPHPEUHVGH
OD IDPLOOH GHV KLVWRQHV DFpW\OWUDQVIpUDVHV FRPPH OD SURWpLQH &%3S HW OH FRPSOH[H
67$*$'DWWDHWDO0DUWLQH]HWDO2WULQHWDORXHQFRUHXQFRPSOH[H
SDUWLFLSDQW j OD GpVDJUpJDWLRQ GHV QXFOpRVRPHV SDU K\GURO\VH GH O¶$73 FRPPH 6:,61)
=KDRHWDO
5pFHPPHQW OH ODERUDWRLUH D PRQWUp TXH ''% LQWHUYLHQW GDQV OD UpJXODWLRQ GH
O¶H[SUHVVLRQ GX JqQH FRGDQW O¶HQ]\PH DQWLR[\GDQWH OD VXSHUR[\GH GLVPXWDVH jPDQJDQqVH
62'0Q ''%PDLQWLHQW XQH WUDQVFULSWLRQ IDLEOH GX JqQH FRGDQW OD 62'0Q GDQV OHV
FHOOXOHV G¶DGpQRFDUFLQRPH PDPPDLUH H[SULPDQW OH UpFHSWHXU DX[ °VWURJqQHV HQ VH IL[DQW
VSpFLILTXHPHQW VXU XQH VpTXHQFH G¶$'1 TXL HVW FRQVWLWXpH GH OD UpSpWLWLRQ G¶XQ
SHQWDQXFOpRWLGH VpSDUpH SDU GHX[ QXFOpRWLGHV FKDUQLqUHV HW ORFDOLVpH GDQV OD UpJLRQ
SUR[LPDOH GX SURPRWHXU GX JqQH FRGDQW O¶HQ]\PH DQWLR[\GDQWH 0LQLJ HW DO &HWWH
DFWLYLWpGpSHQGjODIRLVG¶XQHK\SRDFpW\ODWLRQGHVKLVWRQHV+jSUR[LPLWpGXVLWHG¶LQLWLDWLRQ
GH OD WUDQVFULSWLRQ PDLV pJDOHPHQW GX UHFUXWHPHQW G¶XQ IDFWHXU GH WUDQVFULSWLRQ WHO TXH
O¶DFWLYDWRUSURWHLQDOSKD$3ĮTXLHVWFRQQXSRXUUpJXOHUQpJDWLYHPHQWODWUDQVFULSWLRQ
GXJqQHGHOD62'0Q0LQLJHWDO=KXHWDO,QYHUVHPHQWO¶DEVHQFHRXOD
IDLEOHH[SUHVVLRQGH''%GDQVOHVFHOOXOHVG¶DGpQRFDUFLQRPHPDPPDLUHQ¶H[SULPDQWSDVOH
UpFHSWHXUDX[°VWURJqQHVHQWUDvQHO¶K\SHUDFpW\ODWLRQGHVKLVWRQHV+HWIDFLOLWHODIL[DWLRQGX
IDFWHXUGHWUDQVFULSWLRQ6SQpFHVVDLUHSRXUO¶H[SUHVVLRQFRQVWLWXWLYHGXJqQHFRGDQWOD62'
0Q0LQLJHWDO<HKHWDO;XHWDO&HVUpVXOWDWVH[SOLTXHQWHQSDUWLH
FRPPHQW''% DFWLYH OD SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHVPDPPDLUHV(5SRVLWLYHV(Q
PDLQWHQDQWXQHH[SUHVVLRQFRQVWLWXWLYHIDLEOHGH OD62'0Q ODSURWpLQH''%HQWUDvQHUDLW
XQHDFFXPXODWLRQG¶DQLRQVVXSHUR[\GHTXLHVWFRQQXHSRXUVRQU{OHGHVHFRQGPHVVDJHUGDQV
O¶DFWLYDWLRQGHVYRLHGHSUROLIpUDWLRQGDQVOHVFHOOXOHV/LHWDO+XHWDO




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2%-(&7,)6'875$9$,/'(7+(6(

%HDXFRXS GH SURJUqV GDQV OH WUDLWHPHQW DLQVL TXH GDQV OH GLDJQRVWLF GHV FDQFHUVGX
VHLQRQWpWpUpDOLVpV&HSHQGDQWOHVPpFDQLVPHVPROpFXODLUHVGHODWXPRULJHQqVHPDPPDLUH
FRQQXV j O¶KHXUH DFWXHOOH QH SHUPHWWHQW SDV GH FRPSUHQGUH SRXUTXRL HW j TXHO PRPHQW
FHUWDLQHV FHOOXOHV WXPRUDOHV DFTXLqUHQW GHV SURSULpWpV PLJUDWULFHV HW LQYDVLYHV DLQVL TX¶XQ
SRXYRLUPpWDVWDWLTXHjO¶RULJLQHGHOHXUpFKDSSHPHQWDX[WKpUDSLHVDQWLFDQFpUHXVHV'HSOXV
DXFXQ PDUTXHXU SURWpLTXH VXIILVDPPHQW ILDEOH QH SHUPHW GH SUpGLUH FHV FKDQJHPHQWV GH
SURSULpWpV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV /D UHFKHUFKH O¶LGHQWLILFDWLRQ HW OD
FDUDFWpULVDWLRQ GH PDUTXHXUV SURWpLTXHV UHSUpVHQWHQW XQ HQMHX PDMHXU HQ FDQFpURORJLH
FOLQLTXH &HWWH WKpPDWLTXH GH UHFKHUFKH FRQVWLWXH O¶REMHFWLI SULQFLSDO GH O¶pTXLSH G¶DFFXHLO
SDU VRQ WUDYDLO GHSXLV TXHOTXHV DQQpHV VXU OD SURWpLQH ''% HW VHV QRXYHOOHV DFWLYLWpV
ELRORJLTXHV
6XU OD EDVH GHV UpVXOWDWV GpMj REWHQXV HW SXEOLpV SDU O¶pTXLSH G¶DFFXHLO OD SURWpLQH
''%SUpVHQWHXQLQWpUrWHQWDQWTXHPDUTXHXUGHODSUROLIpUDWLRQWXPRUDOHPDPPDLUH3DUPL
FHV UpVXOWDWV SXEOLpV SOXVLHXUV REVHUYDWLRQV ODLVVHQW j SHQVHU TXH FHWWH SURWpLQH SRXUUDLW
pJDOHPHQWLQWHUYHQLUGDQVOHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHV(QHIIHW
''%HVWVXUH[SULPpHQDWXUHOOHPHQWGDQV OHVFHOOXOHV WXPRUDOHVPDPPDLUHVQRQ LQYDVLYHV
GRQW HOOH DFWLYH OD SUROLIpUDWLRQPDLV SHX RX SDV GDQV OHV FHOOXOHV LQYDVLYHV .DWWDQ HW DO
D 'H SOXV OD SURWpLQH ''% H[HUFH HQ SDUWLH VRQ DFWLYLWp VXU OD SUROLIpUDWLRQ GHV
FHOOXOHVWXPRUDOHVQRQLQYDVLYHVHQDJLVVDQWQpJDWLYHPHQWVXUODWUDQVFULSWLRQEDVDOHGXJqQH
FRGDQWOD62'0Q0LQLJHWDO3DUDLOOHXUVQRWUHpTXLSHDPRQWUpTXHFHWWHHQ]\PH
DQWLR[\GDQWHIDYRULVHOHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHVPpWDVWDWLTXHV
TXLODVXUH[SULPHQWQDWXUHOOHPHQW.DWWDQHWDOE
(QGHKRUVGHVUpVXOWDWVSXEOLpVXQHDQDO\VHWUDQVFULSWRPLTXHDUpFHPPHQWpWpUpDOLVpH
SDUO¶pTXLSHG¶DFFXHLOVHORQO¶H[SUHVVLRQGH''%GDQVOHEXWGHUHFKHUFKHUG¶DXWUHVJqQHV
GRQW OD UpJXODWLRQGH OHXUH[SUHVVLRQSHXW LPSOLTXHUFHWWHSURWpLQH&HWWHDQDO\VHDFRPSDUp
GHV FHOOXOHV G¶DGpQRFDUFLQRPH PDPPDLUH 0&) QRQ LQYDVLYHV HW VXUH[SULPDQW
QDWXUHOOHPHQW''%DYHFOHVPrPHVFHOOXOHVGRQWO¶H[SUHVVLRQGHFHWWHSURWpLQHHVWLQKLEpH
SDU$51 LQWHUIpUHQFH 3DUPL GHV JqQHV FLEOHV SRWHQWLHOV FHOXL FRGDQW ,% D UHWHQX QRWUH
DWWHQWLRQ(QHIIHW QRXVDYRQV UDSSRUWpGDQV O¶DQDO\VHELEOLRJUDSKLTXH FRPELHQ1)% OD

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



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FLEOH G¶,% MRXH XQ U{OH LPSRUWDQW GDQV OHV PpFDQLVPHV GHPLJUDWLRQ HW G¶LQYDVLRQ GHV
FHOOXOHV WXPRUDOHV 1pDQPRLQV OH U{OH H[DFW GH FH IDFWHXU GH WUDQVFULSWLRQ GDQV FHV
PpFDQLVPHV HVW HQFRUHPDO GpILQL'HPrPH OHVPpFDQLVPHV GH UpJXODWLRQ GH VRQ DFWLYLWp
FRQVWLWXWLYHGDQVOHVFHOOXOHVFDQFpUHXVHVPDPPDLUHVVRQWPDOFRQQXV
6XU ODEDVHGHFHVREVHUYDWLRQV OHVREMHFWLIV SULQFLSDX[GH OD WKqVHRQWGRQFpWp L
G¶pYDOXHU O¶LPSRUWDQFH GH ''% GDQV OHV FDSDFLWpV PLJUDWULFHV HW LQYDVLYHV GHV FHOOXOHV
WXPRUDOHV PDPPDLUHV j OD IRLV LQ YLWUR HW LQ YLYR LL HW G¶LGHQWLILHU OHV PpFDQLVPHV
PROpFXODLUHVDVVRFLpVHQpWXGLDQWHQSDUWLFXOLHU ODUHODWLRQTXLH[LVWHHQWUH''%HW1)%
&HWWH qPH SDUWLH GHV REMHFWLIV D FRQVLVWp j pYDOXHU GDQV TXHOOH PHVXUH OD SURWpLQH ''%
SDUWLFLSHjODUpJXODWLRQGXJqQHFRGDQW,%HWHQFRQVpTXHQFHTX¶HOOHMRXHXQU{OHGDQVOHV
FDSDFLWpVLQYDVLYHVHWPpWDVWDWLTXHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHVYLD1)%
&H WUDYDLOD pWp UpDOLVp VXU OHV OLJQpHVGHFHOOXOHV WXPRUDOHVPDPPDLUHVGLVSRQLEOHV
GDQVOHODERUDWRLUH
 /HV OLJQpHVG¶DGpQRFDUFLQRPHVPDPPDLUHV0'$0%HW6.%5PpWDVWDWLTXHV
TXLH[SULPHQWXQHSURWpLQHSPXWpHHWQRQIRQFWLRQQHOOHPDLVSDVOHUpFHSWHXUDX[
°VWURJqQHV (5 QpJDWLYH 'H SOXV FHV OLJQpHV H[SULPHQW WUqV IDLEOHPHQW ''%
.DWWDQHWDOD
 /D OLJQpH G¶DGpQRFDUFLQRPH PDPPDLUH 0&) QRQ PpWDVWDWLTXH TXL H[SULPH OH
UpFHSWHXU DX[ °VWURJqQHV (5 SRVLWLYH HW XQH SURWpLQH S IRQFWLRQQHOOH 'H SOXV
FHWWHOLJQpHH[SULPHIRUWHPHQW''%.DWWDQHWDOD
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)LJXUH  5HSUpVHQWDWLRQ GH OD FDUWH GX YHFWHXU SODVPLGLTXH SF'1$ 
,QYLWURJHQ/¶$'1FFRGDQWODSURWpLQH''%DpWpLQWpJUpGDQVFHSODVPLGHDXQLYHDXGH
ODUpJLRQG¶LQVHUWLRQHQWUHOHVVLWHVGHUHVWULFWLRQ.SQ,HW;ED,G¶DSUqV.DWWDQHWDOD
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0$7(5,(/6(70(7+2'(6


, &8/785(&(//8/$,5((7(&+$17,//216&/,1,48(6


 &RQGLWLRQVGHFXOWXUH

 /HV OLJQpHV GH FHOOXOHV KXPDLQHV G¶DGpQRFDUFLQRPH PDPPDLUH 0'$0%
6.%57'HW0&)VRQWFXOWLYpHVHQPRQRFRXFKHGDQVGHVIODFRQVGHFPðGDQVXQ
PLOLHX 530,  *LEFR ,QYLWURJHQ 8. FRQWHQDQW P0 GH JOXWDPLQH  PJPO GH
JHQWDPLFLQH *LEFR HW  YY GH VpUXP GH YHDX I°WDO 69) 6LJPD )UDQFH
SUpDODEOHPHQW GpFRPSOpPHQWp j & SHQGDQW PLQ /D FXOWXUH FHOOXODLUH HVW UpDOLVpH j
&VRXVDWPRVSKqUHKXPLGHPDLQWHQXHjGH&25RFKH0H\ODQ)UDQFH/HPLOLHX
GHFXOWXUHHVWUHQRXYHOpWRXVOHVMRXUV'HX[IRLVSDUVHPDLQHOHVFHOOXOHVjFRQIOXHQFHVRQW
PLVHVHQVXVSHQVLRQSDUGLVVRFLDWLRQjO¶DLGHG¶XQHVROXWLRQGHWU\SVLQHȝ0('7$
GLOXpH GDQV XQ WDPSRQ SKRVSKDWH VDOLQ '3%6 *LEFR 3RXU FHUWDLQHV H[SpULHQFHV OHV
FHOOXOHVVRQWWUDLWpHVDYHFJPOGHSHSWLGH61LQKLELWHXUGHODWUDQVORFDWLRQQXFOpDLUH
GHS1)%RXGHSHSWLGHFRQWU{OH6DQWD&UX]%LRWHFKQRORJ\6DQWD&UX]&$86$

 'pYHORSSHPHQWGHPRGqOHVGHFHOOXOHVWXPRUDOHVPDPPDLUHVWUDQVJpQLTXHV

&HOOXOHVWXPRUDOHVPDPPDLUHVVXUH[SULPDQWODSURWpLQH''%

 /RUVG¶XQWUDYDLOSUpFpGHQWGDQVOHODERUDWRLUHO¶$'1FFRGDQW''%SEDpWp
LQWpJUpGDQV OHYHFWHXUSODVPLGLTXHSF'1$ ,QYLWURJHQ HQWUH OHV VLWHVGH UHVWULFWLRQ
.SQ,HW;ED,.DWWDQHWDOD
/HVFHOOXOHVWXPRUDOHVPDPPDLUHV0'$0%HW6.%5VRQWWUDQVIHFWpHVDYHFOHYHFWHXU
SODVPLGLTXH HQ XWLOLVDQW OH SRO\pWK\OqQLPLQH OLQpDLUH FRPPH DJHQW GH WUDQVIHFWLRQ 7UDQV
3(,(XURJHQWHF&H7UDQV3(,ȝOGLOXpGDQVP0GH1D&OHVWPLVHQFRQWDFWDYHF
ȝJ GH YHFWHXU SODVPLGLTXH GDQV GX PLOLHX 530, FRPSOHW GXUDQW  PLQ j WHPSpUDWXUH
DPELDQWH&HPpODQJHHVWDMRXWpjXQHFXOWXUHGHFHOOXOHVHQVHPHQFpHVKHXUHVDXSDUDYDQWj
UDLVRQGHFHOOXOHVSXLWVGDQVXQHSODTXHSXLWV$SUHVKHXUHV OHVFHOOXOHVWXPRUDOHV
D\DQWUHoXOHSODVPLGHSRUWDQWXQJqQHGHUpVLVWDQFH)LJXUHVRQWVpOHFWLRQQpHVGXUDQW



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VHPDLQHVHQSUpVHQFHGHȝJPOGH1pRP\FLQH*LEFRDMRXWpHGDQVOHPLOLHXGHFXOWXUH
DILQG¶REWHQLUXQHH[SUHVVLRQGH''%VWDEOHGDQVOHWHPSV(QSDUDOOqOHGHVFHOOXOHVD\DQW
pWpWUDQVIHFWpHVDYHFXQYHFWHXUYLGHVRQWVpOHFWLRQQpHVGHODPrPHIDoRQ

 'pYHORSSHPHQW GH FHOOXOHV WXPRUDOHV PDPPDLUHV VXUH[SULPDQW OD
SURWpLQH''%HWOD*)3

 /HV FHOOXOHV0'$0% VXUH[SULPDQW''% DLQVL TXH OHV FHOOXOHV FRQWU{OHV VRQW
UHQGXHVIOXRUHVFHQWHVSDULQIHFWLRQYLUDOH/HVSDUWLFXOHVOHQWLYLUDOHVSURGXLWHVFRQWLHQQHQWOH
SODVPLGH S5,;3*.*)3: IURP7URQR$GGJHQH &DPEULGJH0$ 86$ 'HV FHOOXOHV
+(.RQWpWpXWLOLVpHVSRXUODSURGXFWLRQGHFHVSDUWLFXOHV3RXUFHODJGHSODVPLGH5,;
J GH SODVPLGH SV3$; 3DFNDJLQJ HW J GH SODVPLGH S0'* (QYHORSSH RQW pWp
WUDQVIHFWpVGDQVOHVFHOOXOHV+(.HQVHPHQFpHVHQERvWHGHFPGHGLDPqWUH9LQJWTXDWUH
KHXUHVDSUqVODWUDQVIHFWLRQOHPLOLHXGHFXOWXUHHVWFROOHFWpFHQWULIXJpjJSHQGDQW
PLQHWILOWUpVXUILOWUHGHP&HPLOLHXILOWUpFRQWHQDQWOHVSDUWLFXOHVYLUDOHVHVWHQVXLWH
XWLOLVpSRXUO¶LQIHFWLRQGHVFHOOXOHV0'$0%jUDLVRQGHP/SDUERLWHFPHWOHPLOLHX
HVWUHPSODFpSDUGXPLOLHXIUDLVKSOXVWDUG$SUqVYpULILFDWLRQGHO¶H[SUHVVLRQGHOD*)3
DXPLFURVFRSHQRXVDYRQVXWLOLVpXQHSRSXODWLRQGHFHOOXOHV H[SULPDQW jPLQLPXP OD
*)3

&HOOXOHV WXPRUDOHVPDPPDLUHV D\DQWXQH LQKLELWLRQ GH OD SURWpLQH ,ț%Į
SDUODWHFKQLTXHGHO¶$51LQWHUIpUDQW

 /HV FHOOXOHV WXPRUDOHV PDPPDLUHV 0'$0% VXUH[SULPDQW ''% VRQW
WUDQVIHFWpHVDYHFOHVSDUWLFXOHVOHQWLYLUDOHVVK51$,ț%Į[WUDQVGXFLQJXQLWVRX78
VF9 6DQWD&UX] &HOOHVFL FRQWLHQQHQW  FRQVWUXFWLRQV VSpFLILTXHV FKDFXQH
SHUPHWWDQW OD V\QWKqVH G¶XQ VK51$ GH  j  QXFOpRWLGHV TXL DVVXUH O¶LQKLELWLRQ GH
O¶H[SUHVVLRQGXJqQH/HVFHOOXOHVVRQWHQVHPHQFpHVGDQVXQHSODTXHSXLWVjODGHQVLWpGH
 FHOOXOHVSXLW GDQV GX PLOLHX 530, VDQV VpUXP $SUqV  KHXUHV OHV FHOOXOHV VRQW
LQIHFWpHVDYHFOHVSDUWLFXOHVYLUDOHVjXQH02,PXOWLSOLFLW\RILQIHFWLRQGH9LQJWTXDWUH
KHXUHV DSUqV OH PLOLHX HVW DVSLUp HW UHPSODFp SDU GX PLOLHX 530, FRPSOHW /HV FHOOXOHV
WXPRUDOHV VRQW HQVXLWH VpOHFWLRQQpHV GXUDQW  MRXUV HQ SUpVHQFH GH JPO GH SXURP\FLQH
DILQ G¶REWHQLU GHV OLJQpHV VWDEOHV(Q SDUDOOqOH GHV FHOOXOHV D\DQW pWp WUDQVIHFWpHV DYHF GHV



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SDUWLFXOHVOHQWLYLUDOHVSHUPHWWDQWODV\QWKqVHG¶XQVK51$FRQWUROQRQVSpFLILTXHVF
6DQWD&UX]VRQWVpOHFWLRQQpHVGHODPrPHIDoRQ

/HVpFKDQWLOORQVGHWXPHXUVPDPPDLUHVSURYHQDQWGHSDWLHQWHV

 /HV pFKDQWLOORQV GH WXPHXUV VRQW REWHQXV j SDUWLU GH  SDWLHQWHV DSUqV XQH
PDVWHFWRPLH VDQV UDGLDWLRQRXFKLPLRWKpUDSLHSUpDODEOH8Q IUDJPHQWGHFKDTXH WXPHXUHVW
LPPpGLDWHPHQWFRQJHOpHWVWRFNpGDQVGHO¶D]RWHOLTXLGH/HUHVWHGHODWXPHXUHVWIL[pGDQV
XQ WDPSRQGH IRUPDOGHK\GHHW LQFOXVGDQV ODSDUDIILQHSRXU OHV DQDO\VHVKLVWRORJLTXHV
/HVWXPHXUVPDPPDLUHVVRQWFODVVpHVVHORQOHXUH[WHQVLRQDQDWRPLTXHJUkFHjODPpWKRGHGH
FODVVLILFDWLRQ710YDOLGpHSDUO¶8,&&8QLRQ,QWHUQDWLRQDOHFRQWUHOHFDQFHU6RELQ HWDO
/HJUDGHKLVWRORJLTXHGHVWXPHXUVHVWGpWHUPLQpVHORQODPpWKRGHGH6FDUII%ORRPHW
5LFKDUGVRQ6%5%ORRPHWDO/DSUpVHQFHGHVUpFHSWHXUVDX[°VWURJqQHV(5HWj
ODSURJHVWpURQH35HVWPHVXUpHjO¶DLGHG¶XQWHVWTXLFRQVLVWHjGpWHUPLQHUODTXDQWLWpGHFHV
KRUPRQHVPDUTXpHVUDGLRDFWLYHPHQWDXWULWLXP7KRUSHHWDO

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,, (78'('(/¶(;35(66,21'(6*(1(6$81,9($875$16&5,37,211(/

 ([WUDFWLRQGHV$51WRWDX[

 $SDUWLUGHFXOWXUHVGHFHOOXOHVFRQIOXHQWHVj ODYpHVGHX[IRLVDYHFGX'3%6
SXLV FRQJHOpHV j & O¶H[WUDFWLRQ GHV $51 WRWDX[ HVW UpDOLVpH VHORQ OD PpWKRGH GH
&KRPF]\QVNLHW6DFFKLHQDMRXWDQWPOGH©51$1RZª2]\PH6DLQW4XHQWLQHQ
<YHOLQHV )UDQFH 8Q YROXPH GH  ȝO GH FKORURIRUPH \ HVW DMRXWp SXLV O¶HQVHPEOH HVW
PpODQJpYLJRXUHXVHPHQWDYDQWG¶rWUHFHQWULIXJpjJj&SHQGDQWPLQ$SUqVDYRLU
LVROpOHVXUQDJHDQWFRUUHVSRQGDQWjODSKDVHDTXHXVHXQYROXPHG¶LVRSURSDQROHVWDMRXWpSXLV
OHVWXEHVVRQWSODFpVj&SHQGDQWKHXUHPLQLPXP/HPpODQJHHVWHQVXLWHFHQWULIXJpj
Jj&SHQGDQWPLQ/HFXORWG¶$51WRWDX[REWHQXHVWDORUVODYpSDUGHO¶pWKDQRO
 IURLG DYDQW G¶rWUH GLVVRXW GDQV GH O¶HDX VWpULOH /H GRVDJH GHV $51 HVW HIIHFWXp SDU
VSHFWURSKRWRPpWULHDXQDQRGURSF7KHUPR6FLHQWLILF)UDQFHHQPHVXUDQWO¶DEVRUEDQFH
j  QP HQ WHQDQW FRPSWH GX IDFWHXU GH GLOXWLRQ HW GX IDLW TX¶XQH XQLWp G¶DEVRUEDQFH
pTXLYDXWjȝJPOG¶$518QHGRXEOHPHVXUHjQPSHUPHWG¶HVWLPHUODFRQWDPLQDWLRQ
GHV$51WRWDX[SDUGHVSURWpLQHV/HVH[SpULHQFHVVXLYDQWHVRQWpWpUpDOLVpHVDYHFGHV$51
SRXUOHVTXHOVOHUDSSRUW'2QPQPpWDLWVXSpULHXUj

7UDQVFULSWLRQLQYHUVHHWUpDFWLRQGHSRO\PpULVDWLRQHQFKDvQH573&5

 /D V\QWKqVH G¶$'1F HVW UpDOLVpH j SDUWLU GH  ȝJ G¶$51 WRWDX[ H[WUDLWV
SUpFpGHPPHQW VHORQ XQHPpWKRGH XWLOLVDQW XQH VROXWLRQ j  ȝJPO G¶DPRUFHV DOpDWRLUHV
GLOXpHVIRLV,QYLWURJHQ'DQVXQYROXPHILQDOGHȝOVRQWDMRXWpVP0GHWDPSRQ
,QYLWURJHQ HW  XQLWpV GH UHYHUVH WUDQVFULSWDVH 00/9 ,QYLWURJHQ /H PpODQJH
UpDFWLRQQHOHVWHQVXLWHLQFXEpSHQGDQWKHXUHVj&
/D3&5HVWUpDOLVpHDYHFOHV$'1FSUpFpGHPPHQWV\QWKpWLVpVSDU57GDQVXQYROXPH
ILQDOGHȝO/¶HQVHPEOHGHOD3&5FRQWLHQWȝOG¶$'1FP0GHWDPSRQ3&5;
,QYLWURJHQP0GH0J&O,QYLWURJHQP0GHG173)HUPHQWDVȝ0G¶DPRUFHV
VSpFLILTXHV HW  XQLWpV GH 7DT SRO\PpUDVH ,QYLWURJHQ /HV DPRUFHV VHQV HW DQWLVHQV
VSpFLILTXHV GH FKDTXH JqQH XWLOLVpHV SRXU OD 3&5 VRQW GpFULWHV GDQV OH 7DEOHDX  HW VRQW
V\QWKpWLVpHV SDU OD VRFLpWp(XURJHQWHF /LqJH%HOJLTXH /HPLOLHX UpDFWLRQQHO GH3&5 HVW
SODFpGDQVXQWKHUPRF\FOHXU%LRUDGHWVRXPLVjXQHGpQDWXUDWLRQLQLWLDOHGXUDQWPLQj
&VXLYLHG¶XQFHUWDLQQRPEUHGHF\FOHVFRPSUHQDQWXQHGpQDWXUDWLRQGHVHFj&



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XQHK\EULGDWLRQjXQHWHPSpUDWXUHYDULDEOHVHORQOHVDPRUFHVXWLOLVpHV7DEOHDXGXUDQW
VHFHWXQHpORQJDWLRQj&GHVHF&HSURJUDPPHHVWWHUPLQpSDUXQHpORQJDWLRQILQDOHj
& GXUDQW  PLQ /HV IUDJPHQWV DPSOLILpV VRQW DQDO\VpV SDU pOHFWURSKRUqVH HQ JHO
G¶DJDURVHj/HJHOHVWFDOLEUpSDUXQPDUTXHXUGHWDLOOHFRQQX*HQH5XOHUSE3OXV
'1$/DGGHU)HUPHQWDVHWGpSRVpHQPrPHWHPSVTXHOHVpFKDQWLOORQV/¶H[SORLWDWLRQGHV
UpVXOWDWVHVWUpDOLVpHDYHFOHORJLFLHO4XDQWLW\2QHVXUO¶DSSDUHLO*HO'RF%LRUDG

3&5TXDQWLWDWLYHHQWHPSVUpHO

 /HV$51WRWDX[VRQWH[WUDLWVjSDUWLUG¶XQHTXDQWLWpGHPJGHWLVVXGHWXPHXUV
PDPPDLUHV SUpDODEOHPHQW FRQJHOpHV HQ XWLOLVDQW OH 0LQL .LW 51HDV\ 3OXV 8QLYHUVDO
4LDJHQ)UDQFHVHORQOHVLQVWUXFWLRQVGXIDEULFDQW/DV\QWKqVHG¶$'1FHVWUpDOLVpHVXU
JG¶$51WRWDX[jO¶DLGHGXNLWL6FULSW70F'1$6\QWKHVLVGH%LR5DG+HUFXOHV&$86$
FRQWHQDQW WRXV OHV LQJUpGLHQWV QpFHVVDLUHV WUDQVFULSWDVH LQYHUVH DPRUFHV DOpDWRLUHV HW
GpR[\QXFOpRWLGHVWULSKRVSKDWHV8QOG¶$'1FGLOXpHVWDPSOLILpSDU3&5HQWHPSVUpHOj
O¶DLGHG¶XQPpODQJHFRQWHQDQW WRXV OHV LQJUpGLHQWVQpFHVVDLUHV HWSHUPHWWDQW O¶LQFRUSRUDWLRQ
GX6\EHU*UHHQ 5RFKH GDQV XQ WKHUPRF\FOHXU /LJKW&\FOHU 5RFKH /HV GRQQpHV GH
T573&5VRQWDQDO\VpHVJUkFHDXORJLFLHO/LJKW&\FOHU5/HVQLYHDX[GH&WSRXU''%VRQW
QRUPDOLVpVjSDUWLUGHVYDOHXUVGHV&WGHVFRQWU{OHVLQWHUQHV8%%8ELTXLWLQH%HW53/32
GRQWOHVVpTXHQFHVGHVDPRUFHVVRQWGRQQpHVGDQVOH7DEOHDX



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,,, (78'('(/¶(;35(66,21'(6*(1(6$81,9($875$'8&7,211(/

 3DULPPXQRUpSOLTXH:HVWHUQEORWWLQJ

([WUDFWLRQHWGRVDJHGHVSURWpLQHVWRWDOHVF\WRSODVPLTXHVHWQXFOpDLUHV

 /HVFHOOXOHVWXPRUDOHVVRQWUpFXSpUpHVHWO\VpHVGDQVXQWDPSRQ7ULV+&OP0S+
 FRQWHQDQW  P0 G¶('7$  GH 7ULWRQ ; DLQVL TX¶XQ FRFNWDLO G¶LQKLELWHXUV GH
SURWpDVHV SXLV O\VpHV SHQGDQW  PLQ VXU OD JODFH $SUqV XQH FHQWULIXJDWLRQ j  J
SHQGDQWPLQj&OHVSURWpLQHVWRWDOHVVRQWSUpVHQWHVGDQVOHVXUQDJHDQW
 /HVSURWpLQHVF\WRSODVPLTXHVHWQXFOpDLUHVVRQWH[WUDLWHVjO¶DLGHG¶XQNLWFRPPHUFLDO
$FWLYH 0RWLI %HOJLTXH $SUqV XQ ODYDJH DYHF GX 3%6 FRQWHQDQW XQ LQKLELWHXU GHV
SKRVSKDWDVHV OHV FHOOXOHV VRQWPLVHV HQ VXVSHQVLRQ SDU JUDWWDJH GDQV PO GH FHWWHPrPH
VROXWLRQSXLVFHQWULIXJpHVjJSHQGDQWPLQj&/HFXORWFHOOXODLUHHVWUHVXVSHQGX
GDQVGXWDPSRQK\SRWRQLTXH;SXLVODLVVpVXUJODFHSHQGDQWPLQ/HVQR\DX[VRQWLVROpV
SDUKRPRJpQpLVDWLRQDSUqV DGGLWLRQGHGpWHUJHQW HWFHQWULIXJpVjJSHQGDQW VHFj
&/HVXUQDJHDQWFRUUHVSRQGDQWjODIUDFWLRQF\WRSODVPLTXHHVWUpFXSpUpHWVWRFNpj±&
/HV SURWpLQHV QXFOpDLUHV VRQW HQVXLWH H[WUDLWHV SDU O\VH GHV QR\DX[ GDQV XQ WDPSRQ IRXUQL
GDQV OH NLW HW FRQWHQDQW  P0 GH GLWKLRWUpLWRO '77 HW XQ FRFNWDLO G¶LQKLELWHXUV GH
SURWpDVHVVXUJODFHSHQGDQWPLQ$SUqVXQHFHQWULIXJDWLRQjJHWj&SHQGDQW
PLQOHVSURWpLQHVQXFOpDLUHVFRQWHQXHVGDQVOHVXUQDJHDQWVRQWVWRFNpHVj &DYDQWG¶rWUH
XWLOLVpHV
 /D FRQFHQWUDWLRQ SURWpLTXH HVW HQVXLWH GpWHUPLQpH VSHFWURSKRWRPpWULTXHPHQW j 
QP VHORQ ODPpWKRGH GH%UDGIRUG %LRUDG HQ XWLOLVDQW XQH JDPPH pWDORQ FRUUHVSRQGDQW j
GLIIpUHQWHVFRQFHQWUDWLRQVFRQQXHVG¶DOEXPLQHVpULTXHERYLQH%6$

(OHFWURSKRUqVHHWWUDQVIHUWGHVSURWpLQHVVXUPHPEUDQH 

 /HVSURWpLQHVWRWDOHVȝJF\WRSODVPLTXHVȝJHWQXFOpDLUHVȝJVRQWVpSDUpHV
VHORQ OHXU WDLOOHHQFRQGLWLRQVGpQDWXUDQWHVj&GXUDQWPLQGDQVXQ WDPSRQ7ULV+&O
P0S+FRQWHQDQWGHVRGLXP'RGpF\O6XOIDWH6'6GHVDFFKDURVHS+
HWFRQWHQDQW
GXEOHXGHEURPRSKpQROG¶DSUqV ODPpWKRGHGH/DHPPOL /HVSURWpLQHVGpQDWXUpHV
VRQWGpSRVpHV

7DEOHDX2ULJLQHHWUpIpUHQFHGHVGLIIpUHQWVDQWLFRUSVXWLOLVpVGDQVO¶pWXGH



$QWLFRUSVSRO\FORQDX[ 'LOXWLRQ
XWLOLVpH
2ULJLQHDQLPDOH 2ULJLQHFRPPHUFLDOH
$QWLS  ODSLQ VF6DQWD&UX]
%LRWHFKQRORJ\
$QWLS  ODSLQ VF
6DQWD&UX]
%LRWHFKQRORJ\
$QWL''%  ODSLQ 'pYHORSSpFKH]OH
ODSLQDXODERUDWRLUH
FRQWUHXQSHSWLGH
FRUUHVSRQGDQWjOD
SDUWLH1WHUPLQDOHGH
''%FRXSOpj
O¶KpPDJOXWLQLQHGH
SDWHOOH
$QWL,ț%Į  ODSLQ ,6LJPD

$QWLDFWLQH  FKqYUH VF6DQWD&UX]
%LRWHFKQRORJ\
$QWLYLPHQWLQH  VRXULV VF6DQWD&UX]
%LRWHFKQRORJ\
$QWL62'0Q  ODSLQ /DE)URQWLHU6pRXO
&RUpHGX6XG
$QWL6S  ODSLQ 3(3VF;6DQWD
&UX]%LRWHFKQRORJ\

















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GDQV XQ JHO GH FRQFHQWUDWLRQ FRQWHQDQW  GH SRO\DFU\ODPLGH HW SUpSDUp GDQV XQ WDPSRQ
7ULV+&O  0 S+  FRQWHQDQW  GH 6'6 SXLV VRQW VpSDUpHV GDQV XQ JHO GH
VpSDUDWLRQFRQWHQDQWGHSRO\DFU\ODPLGHSUpSDUpGDQVXQWDPSRQ7ULV+&O0S+
FRQWHQDQWGH6'6/¶pOHFWURSKRUqVHHVWHQVXLWHUpDOLVpHjP$GXUDQWKGDQVXQ
WDPSRQGHPLJUDWLRQ7ULV0*O\FLQH0HWFRQWHQDQWGH6'6S+
 /HV SURWpLQHV VRQW HQVXLWH WUDQVIpUpHV GX JHO VXU XQH PHPEUDQH GH 1\ORQ GH
SRO\YLQ\OGLIOXRULGH1(1)UDQFHHQWUHGHX[SLOHVGHIHXLOOHVGHSDSLHU:KDWPDQLPELEpHV
GH WDPSRQ 7ULV P0*O\FLQH P0 S+ FRQWHQDQWGH6'6HWGH
PpWKDQROSHQGDQWPLQHQPRQWDJHOLTXLGHHQFRXUDQWFRQVWDQWjYROWV/DPHPEUDQH
HVWFDOLEUpHjO¶DLGHGHPDUTXHXUVGHPDVVHPROpFXODLUHFRQQXHHWSUpFRORUpV)HUPHQWDV

'pWHFWLRQLPPXQRORJLTXH

 /DSUpVHQFHGHVSURWpLQHVpWXGLpHVHVWGpWHFWpHLPPXQRORJLTXHPHQWVXUODPHPEUDQH
j O¶DLGH GH O¶DQWLFRUSV DSSURSULp HQ XWLOLVDQW XQ NLW FRPPHUFLDO GH UpYpODWLRQ SDU
FKLPLROXPLQHVFHQFH 6DQWD &UX] %LRWHFKQRORJ\ ,QF 3RXU pYLWHU WRXWH UpYpODWLRQ QRQ
VSpFLILTXH OD PHPEUDQH HVW VDWXUpH JUkFH j XQ DJHQW EORTXDQW  GLOXp GDQV GX 7%6
FRPSRVp GH 7ULV+&O  P0 S+  FRQWHQDQW  P0 GH 1D&O SHQGDQW  K  VRXV
DJLWDWLRQ/HVDQWLFRUSVSRO\FORQDX[GLOXpVGDQVGX7%6FRQWHQDQWG¶DJHQWEORTXDQW
VRQW DMRXWpV DX EDLQ G¶LQFXEDWLRQ SUpFpGHQW SHQGDQW  K  j WHPSpUDWXUH DPELDQWH 3RXU
FKDFXQGHVDQWLFRUSVXWLOLVpVODGLOXWLRQRSWLPDOHHVWSUpDODEOHPHQWGpILQLHHWUDSSRUWpHGDQV
OH7DEOHDX $SUHV  ODYDJHV GH PLQ FKDFXQ DYHF GX WDPSRQ7%67ZHHQ 7ULV+&O 
P0S+P0GH1D&OHWGH7ZHHQSXLVXQODYDJHDYHFGX7%6FRQWHQDQW
G¶DJHQWEORTXDQWODPHPEUDQHHVWLQFXEpHSHQGDQWPLQjWHPSpUDWXUHDPELDQWHDYHF
OHV DQWLFRUSV DQWLLPPXQRJOREXOLQHV GH ODSLQ j 8PO FRXSOp j OD SHUR[\GDVH $
6LJPD GLOXpV GDQV GX 7%6 FRQWHQDQW  G¶DJHQW EORTXDQW $SUqV  ODYDJHV GH PLQ
FKDFXQDYHFGX7%67ZHHQO¶DFWLYLWpGHODSHUR[\GDVHHVWUpYpOpHjO¶DLGHGXVXEVWUDW
FKLPLROXPLQHVFHQW/DEDQGHFRUUHVSRQGDQWjODSURWpLQHVSpFLILTXHUHFRQQXHSDUO¶DQWLFRUSV
SULPDLUH HVWPLVH HQ pYLGHQFH SDU XQHFDPpUD j HIIHW 3HOWLHU pTXLSDQW OH&KHPL'RF$SUqV
FHWWHUpYpODWLRQODPHPEUDQHHVWFRORUpHGXUDQWPLQSDUXQHVROXWLRQGHEOHXGH&RRPDVVLH
RX GH URXJH SRQFHDX DILQ GHPRQWUHU O¶pTXLYDOHQFHHQ TXDQWLWp GH SURWpLQHV GpSRVpHV GDQV
FKDTXHSLVWH


7DEOHDX6pTXHQFHVGHVGLIIpUHQWHVDPRUFHVVSpFLILTXHVGHFKDTXHJqQHXWLOLVpHV
SRXUOHVUpDFWLRQVGH3&5DLQVLTXHODWDLOOHGHVIUDJPHQWVG¶$'1FDPSOLILpVHWOD
WHPSpUDWXUHRSWLPDOHG¶K\EULGDWLRQ



7DEOHDX6pTXHQFHVGHVGLIIpUHQWHVDPRUFHVVSpFLILTXHVGHFKDTXHJqQHXWLOLVpHV
SRXUOHVUpDFWLRQVGH3&5HQWHPSVUpHO


*qQHV &RXSOHG¶DPRUFHV 7DLOOHGHVIUDJPHQWV
DPSOLILpV
7HPSpUDWXUH
G¶K\EULGDWLRQ
''% ¶$&&$*7777$&*&&7&&7&$$7**¶
¶777&&&7&7$$&&7**&*&$**7&¶

ES &

,ț%Į µ7**$$*&$*&$*&7&$&&*$¶
¶$***&$*7&&**&&$77$&$¶

ES &

003 µ7&&&7**$*$&&7*$*$$&&¶
¶**&$$*7&77&&*$*7$*777¶

ES &

ȕ$&7,1( ¶**&7&&**&$7*7*&$$**¶
¶$*$7777&7&&$7*7&*7&&¶

ES &
573&54XDQWLWDWLYH $PRUFHV
''% )¶$&&$*7777$&*&&7&&7&$$7**¶
5¶777&&&7&7$$&&7**&*&$**7&¶
53/32 )¶*$$**&7*7**7*&7*$7**¶
5¶&&**$7$7*$**&$*&$*77¶
8%% )¶*&777*77***7*$*&77*7¶
5¶&*$$*$7&7*&$7777*$&&7¶
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3DUF\WRLPPXQRIOXRUHVFHQFH

 /HV FHOOXOHV WXPRUDOHV FXOWLYpHV VXU GHV ODPHOOHV ILQHV GH YHUUH GDQV GHV ERvWHV GH
3HWULGHPPGHGLDPqWUHVRQWIL[pHVSDUXQHVROXWLRQGHSDUDIRUPDOGpK\GH3$)j
SHQGDQW PLQ j WHPSpUDWXUH DPELDQWH$SUqV ULQoDJH DYHF GX'3%6 OHV FHOOXOHV IL[pHV
VRQWLQFXEpHVSHQGDQWPLQjWHPSpUDWXUHDPELDQWHDYHFGX'3%6FRQWHQDQWGH%6$
EORFDJH GHV VLWHV QRQ VSpFLILTXHV HW  GH 7ULWRQ ; SRXU OHV SHUPpDELOLVHU /HV
FHOOXOHVVRQWHQVXLWHLQFXEpHVSHQGDQWKjWHPSpUDWXUHDPELDQWHGDQVXQHFKDPEUHKXPLGH
DYHFXQDQWLFRUSVSULPDLUH,ț%ĮSSHW''%GLOXpDXqPHGDQVGX'3%6WULWRQ
%6$  $SUqV  ODYDJHV DYHF GX '3%6 OHV FHOOXOHV VRQW LQFXEpHV DYHF XQ DQWLFRUSV
SRO\FORQDO DQWLODSLQ FRQMXJXpDX IOXRURFKURPH O¶DOH[D GLOXp DX qPH GDQV GX'3%6
WULWRQ  %6$ SHQGDQW  K $SUqV  ODYDJHV DYHF GX '3%6 OHV QR\DX[ GHV FHOOXOHV VRQW
FRORUpVSDUXQHVROXWLRQ+2(&+67,QYLWURJHQGLOXpHDXqPHGDQVGX'3%6WULWRQ
%6$(QILQOHPRQWDJHHVWUpDOLVpHQSODoDQWXQHJRXWWHSDUODPHOOHG¶XQOLTXLGHGHIL[DWLRQ
IOXRUVDIH &DOELRFKHP VXU XQH ODPH /HV ODPHV VRQW REVHUYpHV j O¶REMHFWLI G¶XQ
PLFURVFRSH j pSLIOXRUHVFHQFH TXL HVW pTXLSp G¶XQH FDPpUD SRXU O¶DFTXLVLWLRQ GHV LPDJHV
1LNRQ)UDQFH

 $QDO\VHVXUJHOGHO¶DFWLYLWpJpODWLQDVH

 /HVFHOOXOHV0'$0%HW6.%5VRQWFXOWLYpHVGDQVGXPLOLHXVDQVVpUXPDYHF
RXVDQVILEURQHFWLQHJPOSHQGDQWKHXUHVMXVTX¶jHQYLURQGHFRQIOXHQFHGDQV
XQHSODTXHSXLWV'DQVOHFDVGHVFHOOXOHV6.%5JPOG¶(*)HVWDMRXWpGDQVOHPLOLHX
GHFXOWXUHVDQVVpUXP/HVXUQDJHDQWFRQWHQDQWOHVDFWLYLWpVJpODWLQDVHVHVWHQVXLWHUpFXSpUp
HWGHVpFKDQWLOORQVGHOVRQWUHSULVGDQVXQWDPSRQ7ULV+&/P0S+FRQWHQDQW
GH6'6HWGHVDFFKDURVHDYDQWG¶rWUHGpSRVpVGDQVXQJHOGHFRQFHQWUDWLRQjGH
SRO\DFU\ODPLGHSUpSDUpFRPPHGDQVOHSDUDJUDSKH,,,PDLVFRQWHQDQWGHJpODWLQH
/¶pOHFWURSKRUqVHHVWHQVXLWHUpDOLVpHjP$SHQGDQWXQHKHXUHGDQVXQWDPSRQGHPLJUDWLRQ
7ULV*O\FLQH DYHF 6'6 $SUqV LQFXEDWLRQ GX JHO GDQV XQ WDPSRQ 7ULV+&O  P0 S+ 
FRQWHQDQW GH WULWRQ; GXUDQW  KHXUHV j WHPSpUDWXUHDPELDQWH SXLV XQ ULQoDJH j
O¶HDX OHVJpODWLQDVHVVRQW UHQDWXUpHVSDULQFXEDWLRQDYHFGX WDPSRQ7ULV+&OP0S+
FRQWHQDQWP0GH&D&OP0G¶$]LGHGH6RGLXPGXUDQWKHXUHVj&/¶DFWLYLWp
JpODWLQDVHHVWHQVXLWHUpYpOpHGDQVXQHVROXWLRQGH%OHXGH&RRPDVVLHjSYGDQV
G¶LVRSURSDQRO HW  G¶DFLGH DFpWLTXH GXUDQW  PLQ j WHPSpUDWXUH DPELDQWH $SUqV



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GpFRORUDWLRQ GX JHO GDQV XQ EDLQ FRQWHQDQW GHPpWKDQRO HW G¶DFLGH DFpWLTXH OHV
EDQGHVQRQFRORUpHVFRUUHVSRQGDQWDX[DFWLYLWpVJpODWLQDVHVDSSDUDLVVHQWGDQVOHJHO

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,9 $1$/<6('(/¶$&7,9,7('(3527(,1(618&/($,5(6685/¶$'1

 (WXGH GH O¶DFWLYLWp GH IL[DWLRQ GHV SURWpLQHV QXFOpDLUHV VXU O¶$'1 SDU
LPPXQRSUpFLSLWDWLRQGHODFKURPDWLQH&K,3

 &HWWH PpWKRGH HVW UpDOLVpH HQ XWLOLVDQW XQ NLW FRPPHUFLDO $FWLI PRWLI %HOJLTXH
FRQWHQDQW OHV VROXWLRQV SRXU H[WUDLUH SXLV IUDJPHQWHU GH IDoRQ HQ]\PDWLTXH OD FKURPDWLQH
DLQVL TXH OHV ELOOHV PDJQpWLTXHV VXU OHVTXHOOHV HVW JUHIIpH OD SURWpLQH * SRXU O¶pWDSH
G¶LPPXQRSUpFLSLWDWLRQ

([WUDFWLRQGHODFKURPDWLQH

 'HV FHOOXOHV WXPRUDOHV PDPPDLUHV 0'$0% FXOWLYpHV MXVTX¶j  GH
FRQIOXHQFH VRQW IL[pHV DYHF XQH VROXWLRQ GH IRUPDOGpK\GH  GDQV GXPLOLHX GH FXOWXUH
530, VDQV VpUXP SHQGDQW  PLQXWHV j WHPSpUDWXUH DPELDQWH $SUqV GHX[ ODYDJHV
VXFFHVVLIVODIL[DWLRQDXIRUPDOGpK\GHHVWDUUrWpHSDUXQODYDJHGHVFHOOXOHVDYHFXQHVROXWLRQ
GH'3%6FRQWHQDQWP0GH*O\FLQHGXUDQWPLQjWHPSpUDWXUHDPELDQWH/HVFHOOXOHV
DLQVLIL[pHVVRQWHQVXLWHUpFXSpUpHVSDUJUDWWDJHGDQVXQHVROXWLRQGH'3%6FRQWHQDQWP0
GH306) SXLV SDU FHQWULIXJDWLRQ j J SHQGDQW PLQ j &/H FXORW GHV FHOOXOHV HVW
UHVXVSHQGX GDQV XQ WDPSRQ GH O\VH IRXUQL SDU OH NLW FRPPHUFLDO GDQV OHTXHO VRQW DMRXWpV
H[WHPSRUDQpPHQWGXYROXPHG¶XQFRFNWDLOG¶LQKLELWHXUGHSURWpDVHV 3,&HWP0GH
306) /HV FHOOXOHV HQ VXVSHQVLRQ VRQW O\VpHV GDQV OH WDPSRQ j O¶DLGH G¶XQ DSSDUHLO GH
'RXQFH HW OH O\VDW REWHQX HVW FHQWULIXJp j  J SHQGDQW  PLQ j & /H FXORW
FRUUHVSRQGDQWDX[QR\DX[HVWHQVXLWHUHVXVSHQGXGDQVXQWDPSRQGHGLJHVWLRQFRQWHQDQW
GH3,&HWP0GH306)$SUHVXQHSUpLQFXEDWLRQGXPpODQJHj&SHQGDQWPLQOH
FRFNWDLO HQ]\PDWLTXH QpFHVVDLUH SRXU IUDJPHQWHU OD FKURPDWLQH HVW DMRXWp j UDLVRQ GH 
8POHWODLVVpHQFRQWDFWDYHFOHVQR\DX[SHQGDQWPLQj&&HWHPSVRSWLPLVpSHUPHW
G¶REWHQLUGHVIUDJPHQWVGHFKURPDWLQHGHjSEFRQIRUPpPHQWDX[LQVWUXFWLRQVGX
NLW /D UpDFWLRQ HVW DUUrWpH SDU O¶DMRXW GH 0 G¶('7$8QH FHQWULIXJDWLRQ GH PLQ j
JHWj&SHUPHWGHUpFXSpUHU ODFKURPDWLQHIUDJPHQWpHGDQV OHVXUQDJHDQWTXLHVW
LPPpGLDWHPHQWFRQJHOpHj&MXVTX¶jXWLOLVDWLRQ8QpFKDQWLOORQGHOHVWSUpOHYpDILQ
G¶H[WUDLUH O¶$'1 SDU XQ PpODQJH GH SKpQROFKORURIRUPH VXLYL G¶XQH SUpFLSLWDWLRQ SDU 
YROXPHV G¶pWKDQRO DEVROX j & /¶$'1 GLVVRXW GDQV GH O¶HDX VWpULOH HVW ILQDOHPHQW
TXDQWLILpDXQDQRGURSFDILQG¶HVWLPHU ODTXDQWLWpG¶$'1FRQWHQXGDQV O¶H[WUDFWLRQGH

7DEOHDX/HVGLIIpUHQWHVDPRUFHVXWLOLVpHVSRXUO¶DQDO\VHSDU&K,3VXUOHSURPRWHXU
SUR[LPDOGXJqQH,Ƹ%Į

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$PRUFHV
&K,3
&RXSOHG¶DPRUFHV 7DLOOHGHVIUDJPHQWV
DPSOLILpV
7HPSpUDWXUH
G¶K\EULGDWLRQ
3URPRWHXU
,Ƹ%Į
UpJLRQ,
¶7&7*$$*$*&7&7*$&&*$$¶
¶$**$7&*7*$*&&7$&77&7¶
ES &

3URPRWHXU
,Ƹ%Į
UpJLRQ,,
¶&&$*$$*7$**&7&$&*$7¶
¶777**$**$*7*$$$$*&&7 
ES &

3URPRWHXU
,Ƹ%Į
UpJLRQ,,,
¶&$$$*$*&&7**7$7$**&$*$¶
¶$$&&7*&&**7&&777&&*777¶ 
ES &

3URPRWHXU
,Ƹ%Į
UpJLRQ,9
¶$**7&**&*7&&77***$7&7¶
¶7$7$$$&*&7**&7****$777&¶ 
ES &
3URPRWHXU,Ƹ%Į
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FKURPDWLQH /D TXDOLWp GH OD SUpSDUDWLRQ GH OD FKURPDWLQH IUDJPHQWpH HVW DQDO\VpH SDU XQH
pOHFWURSKRUqVHVXUJHOGHG¶DJDURVHHQ7%(;

,PPXQRSUpFLSLWDWLRQGHVSURWpLQHV

 &KDTXH LPPXQRSUpFLSLWDWLRQ HVW UpDOLVpH j O¶DLGH GHV VROXWLRQV IRXUQLHV GDQV OH NLW
FRPPHUFLDO%ULqYHPHQWOHPpODQJHSRXUFKDTXHUpDFWLRQHVWUpDOLVpGDQVXQYROXPHILQDOGH
OFRQWHQDQWOGHELOOHVPDJQpWLTXHVSRUWDQWODSURWpLQH*XQYROXPHFRUUHVSRQGDQW
DXPLQLPXPjJGHFKURPDWLQHIUDJPHQWpHOGHWDPSRQG¶LQFXEDWLRQ&K,3%XIIHU
OGH3,&JG¶DQWLFRUSVVSpFLILTXHVGLULJpVFRQWUHOHVSURWpLQHVG¶LQWpUrWWHOOHVTXH
''%VF6DQWD&UX]%LRWHFKQRORJ\+LVWRQHDFpW\OpVXUODO\VLQHRXGLPpWK\OpVXU
ODO\VLQHHW$FWLYH0RWLI&%3SDE$EFDP51$SRO\PHUDVH,,
SRO,,$FWLYH0RWLIS1)ț%VF;6DQWD&UX]%LRWHFKQRORJ\RXHQFRUHGHV
LPPXQRJOREXOLQHV*FRQWU{OHVQRQVSpFLILTXH$6LJPDVHUYDQWGHWpPRLQQpJDWLI OH
WRXWFRPSOpWpSDUGHO¶HDXVWpULOH/¶HQVHPEOHHVWHQVXLWHSODFpj&SHQGDQWKHXUHVVRXV
URWDWLRQ$SUqVODYDJHVjO¶DLGHGHVWDPSRQVGH&K,3HWO¶HQVHPEOHFRUUHVSRQGDQWDX[
DQWLFRUSVD\DQW UHFRQQXH OHXU SURWpLQH VSpFLILTXH VXU OD FKURPDWLQH HW UHWHQX VXU OHV ELOOHV
PDJQpWLTXHV GH SURWpLQH * HVW pOXp SDU  O GH WDPSRQ G¶pOXWLRQ IRXUQL GDQV OH NLW
FRPPHUFLDOGXUDQWPLQjWHPSpUDWXUHDPELDQWH$YDQWO¶DQDO\VHSDU3&5ODFKURPDWLQH
LPPXQRSUpFLSLWpHHVWHQVXLWHGpEDUUDVVpHGHFHVSURWpLQHVIL[pHVSDUXQWUDLWHPHQWDYHFXQ
J GH SURWpLQDVH . SHQGDQW  KHXUH j & /¶$'1 OLEpUp GH OD FKURPDWLQH HVW HQVXLWH
FRQVHUYpj&MXVTX¶jXWLOLVDWLRQ

$QDO\VHSDU3&5

 /¶$'1 OLEpUp GH OD FKURPDWLQH LPPXQRSUpFLSLWpH HVW DPSOLILp SDU 3&5 VHORQ OD
PpWKRGHGpFULWHGDQV OHSDUDJUDSKH ,, HQXWLOLVDQWGHV DPRUFHV VSpFLILTXHVGH OD UpJLRQGX
SURPRWHXUGXJqQH,Ƹ%ĮGRQWOHVVpTXHQFHVVRQWGRQQpHVGDQVOH7DEOHDX&HVUpJLRQVGX
SURPRWHXUSUpFpGHPPHQWLPPXQRSUpFLSLWpHVVRQWDPSOLILpHVDSUqVF\FOHVGH3&5HWOHV
UpVXOWDWV VRQW DQDO\VpV VXU JHO GH  G¶DJDURVH FDOLEUp SDU XQPDUTXHXU GH WDLOOH FRQQX
*HQH 5XOHU  SE 3OXV '1$ /DGGHU /¶H[SORLWDWLRQ GHV UpVXOWDWV HVW UpDOLVpH DYHF OH
ORJLFLHO4XDQWLW\2QHVXUO¶DSSDUHLO*HO'RF%LRUDG





(OpPHQWVGHUpSRQVH

6pTXHQFHV¶¶


6RQGH2 ¶*7*777&7*&&7$7$&&$**¶
¶&$$$*$*&*7**7$&$**&$*$¶

6RQGH2 ¶&$&&**&*&**&&7*&$*&&&¶
¶*77$****&7*&$**&&*&*¶

6RQGH2 ¶&&$&$*7*&*7&&77&&&&77$*¶
¶$&7*7**7$$****&7*&$¶

6RQGH2 ¶7&7****$$$*&$$$7&&&7$&*&¶
¶7***&*7$***$777*&777&¶

6RQGH2 ¶$*&&$7&$777&&$&7&77*&*77¶
¶7*$$$$&*&$$*$*7**$$$7¶

6RQGH2 ¶$*$7&$$$$$&**$$$**$&**¶
¶$$&7*&&**7&&777&&*77777¶

6RQGH20XW ¶$$$&$*7*&*7&&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&*7$*7*&*7&&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&&77*&*7&&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$**7&*7&&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*$77&&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&**$&77&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&*7&$*7&&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&*7&&7*$&&&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶


6RQGH20XW

¶&&$&$*7*&*7&&77&$$&77$*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&*7&&77&&&$*7$*$$*7¶
¶$&7*7**7$$****&7*&$
6RQGH20XW ¶&&$&$*7*&*7&&77&&&&7*&*$$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&*7&&77&&&&77$7*$*7¶
¶$&7*7**7$$****&7*&$¶

6RQGH20XW ¶&&$&$*7*&*7&&77&&&&77$*$*77¶
¶$&7*7**7$$****&7*&$¶

6RQGH1)ț% ¶$*77*$****$&777¶
¶&&&7*$$$***7&&*¶

6RQGH6S ¶*&&&*&&&¶
¶*&***&**¶


7DEOHDX/HVGLIIpUHQWVROLJRQXFOpRWLGHVXWLOLVpVSDUJHOUHWDUG


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(WXGHGHO¶DFWLYLWpGHIL[DWLRQGHVSURWpLQHVQXFOpDLUHVVXUO¶$'1SDUJHOUHWDUG

0DUTXDJHGHVVRQGHVROLJRQXFOpRWLGLTXHV

6L[ VRQGHVROLJRQXFOpRWLGLTXHVFRUUHVSRQGDQW j OD UpJLRQ ,,,GXSURPRWHXUSUR[LPDO
GX JqQH ,Ƹ%Į LGHQWLILpH SDU &K,3 RQW pWp V\QWKpWLVpHV GDQV OH FRPPHUFH (XURJHQWHF
'¶DXWUHV VRQGHV ROLJRQXFOpRWLGLTXHV FRUUHVSRQGDQWHV DX[ VpTXHQFHV UHFRQQXHV SDU OHV
IDFWHXUVGHWUDQVFULSWLRQ1)ț%HW6SRQWpWpV\QWKpWLVpHVGDQVOHFRPPHUFH(XURJHQWHFHW
VRQW XWLOLVpHV FRPPH WpPRLQV G¶H[SpULHQFH 7RXWHV OHV VpTXHQFHV VRQW UpSHUWRULpHV GDQV OH
7DEOHDX
$SUqVK\EULGDWLRQGHVSDUWLHVFRPSOpPHQWDLUHVGHFKDTXHROLJRQXFOpRWLGHQJGDQV
OHWDPSRQG¶LQFXEDWLRQGHO¶$'1SRO\PpUDVHGXIUDJPHQWGH.OHQRZ)HUPHQWDVSHQGDQW
PLQj& OHVH[WUpPLWpVVLPSOHEULQVRQWV\QWKpWLVpHVSDUpORQJDWLRQSHQGDQWPLQj
& DSUqV DGGLWLRQ GH P0 GH G$73 GH G*73 GH G773 HW GX G>Į3@&73 HW GH 
XQLWpVG¶HQ]\PH/D VRQGHGRXEOHEULQDLQVL UDGLRPDUTXpH HVW VpSDUpHGHVQXFOpRWLGHVQRQ
LQFRUSRUpV SDU JHO ILOWUDWLRQ VXU XQH PDWULFH GH VpSKDGH[ * $PHUVKDP 8. /D
UDGLRDFWLYLWppPLVHSDUFKDTXHVRQGHHVWDSSUpFLpHjO¶DLGHG¶XQFRPSWHXU*HLJHU


,QWHUDFWLRQGHVSURWpLQHVVXUO¶$'1HWDQDO\VHGXFRPSOH[H

 /HV  SURWpLQHV QXFOpDLUHV ȝJ H[WUDLWHV VHORQ OD PpWKRGH GpFULWH GDQV OD SDUWLH
,,,VRQWLQFXEpHVDYHFQJG¶ROLJRQXFOpRWLGHUDGLRPDUTXpGDQVXQWDPSRQG¶LQFXEDWLRQ
P0+HSHVS+FRQWHQDQWP0GH0J&OP0G¶('7$P0GH.&OP0
GH'77HWȝJGHSRO\G,G&O¶HQVHPEOHGDQVXQYROXPHILQDOFRPSOpWpSDUGHO¶HDXVWpULOHj
 ȝO $SUqV PLQ G¶LQFXEDWLRQ VXU OD JODFH  ȝO GH WDPSRQ GH GpS{W FRUUHVSRQGDQW DX
WDPSRQ G¶LQFXEDWLRQ DGGLWLRQQp GH EOHX GH EURPRSKpQRO HW FRQWHQDQW  GH JO\FpURO HVW
DMRXWpDXYROXPHUpDFWLRQQHO
 /D VSpFLILFLWp GH O¶LQWHUDFWLRQ $'1SURWpLQH HVW pWXGLpH HQ LQFXEDQW OHV H[WUDLWV
QXFOpDLUHV DYHF GHV TXDQWLWpV FURLVVDQWHV    IRLV HQ H[FqV GH VRQGH
ROLJRQXFOpRWLGLTXH IURLGH HW GRXEOH EULQ VRLW LGHQWLTXH j FHOOH UDGLRPDUTXpH VRLW QRQ
VSpFLILTXH HW FRUUHVSRQGDQW j O¶pOpPHQW FRQVHQVXV GH UHFRQQDLVVDQFH GX IDFWHXU GH
WUDQVFULSWLRQ1)% ¶$*77*$****$&777¶ GXUDQW PLQ VXU OD JODFH DYDQW G¶\
DMRXWHUODVRQGHVSpFLILTXHUDGLRPDUTXpH










)LJXUH5HSUpVHQWDWLRQGHODFDUWHGXSODVPLGHS*/OXF3URPHJD
/H YHFWHXU S*/ HVW FRQVWLWXp GX JqQH UDSSRUWHXU FRGDQW OD OXFLIpUDVH HW G¶XQ JqQH GH
UpVLVWDQFH j O¶DPSLFLOOLQH DLQVL TXH G¶XQH UpJLRQ G¶LQVHUWLRQ FRQWHQDQW OHV GLIIpUHQWV VLWHV
G¶HQ]\PHVGHUHVWULFWLRQ

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 /H FRPSOH[H $'1SURWpLQH HVW HQVXLWH DQDO\Vp SDU pOHFWURSKRUqVH VXU XQ JHO GH
SRO\DFU\ODPLGHjSUpSDUpGDQVXQWDPSRQ7ULVP0%RUDWHP0P0('7$S+
7%(;/HVpFKDQWLOORQVUDSLGHPHQWGpSRVpVVRQWVRXPLVjXQYROWDJHFRQVWDQWGH9
SHQGDQWPLQGDQVOHWDPSRQ7%(;$SUqVVpFKDJHVRXVYLGHj&SHQGDQWPLQ
OHJHOHVWH[SRVpVXUXQILOPSKRWRJUDSKLTXHj&;2PDW.RGDN
 /DQDWXUHGXFRPSOH[HUHWDUGpVXUJHOHVWFDUDFWpULVpHSDUXQHDQDO\VHSDUVXSHUUHWDUG
HQXWLOLVDQWXQDQWLFRUSV UHFRQQDLVVDQW VSpFLILTXHPHQWXQHSURWpLQH VRXSoRQQpHG¶rWUH IL[pH
VXU OD VRQGH ROLJRQXFOpRWLGLTXH UDGLRPDUTXpH %ULqYHPHQW DSUqV LQFXEDWLRQ GHV SURWpLQHV
QXFOpDLUHVDYHF ODVRQGHUDGLRPDUTXpHJG¶DQWL''%DQWLS1)%DQWLS1)%
RXHQFRUHDQWL6S6DQWD&UX]%LRWHFKQRORJ\HVWDMRXWpjO¶HQVHPEOHSHQGDQWPLQj&
/HFRPSOH[HVXSHUUHWDUGpHVWHQVXLWHDQDO\VpSDUpOHFWURSKRUqVHVXUJHOGHSRO\DFU\ODPLGH
FRPPHSUpFpGHPPHQW


(WXGHGHO¶DFWLYLWpWUDQVFULSWLRQQHOOHGHVSURWpLQHVQXFOpDLUHV

&RQVWUXFWLRQGXSODVPLGHFRQWHQDQWODSDUWLHSUR[LPDOHGXSURPRWHXUGX
JqQH,Ƹ%Į

 &HWWH FRQVWUXFWLRQ FRQVLVWH j SODFHU OH JqQH UDSSRUWHXU OXFLIpUDVH GDQV OH SODVPLGH
S*/ EDVLTXH 3URPpJD )UDQFH VRXV OH FRQWU{OH GH OD SDUWLH SUR[LPDOH GX SURPRWHXU GX
JqQH,%FORQpjSDUWLUGHO¶$'1JpQRPLTXHKXPDLQ)LJXUH
 /D SDUWLH SUR[LPDOH GX SURPRWHXU  SE GX JqQH ,Ƹ%Į HVW DPSOLILpH SDU 3&5 j
SDUWLU GH O¶$'1 JpQRPLTXH H[WUDLW GH OHXFRF\WHV KXPDLQV HQ XWLOLVDQW GHV DPRUFHV
VSpFLILTXHV DPRUFHV VHQV ¶7*$$77&$*7&&$7**&77*&$**&¶ HW DQWLVHQV ¶
**$7&7&&7*&$*&7&&77*$&&$7¶/D3&5HVW UpDOLVpHGDQVXQYROXPHGHȝ/
FRQWHQDQWQJG¶$'1JpQRPLTXHOHWDPSRQG¶LQFXEDWLRQL3URRI*&%LRUDGP0
GH GpR[\QXFOpRWLGHV WULSKRVSKDWHV G173 QpRV\QWKpWLVpV  P0  0J&O  ȝ0 GH
FKDFXQH GHV DPRUFHV HW  XQLWpV G¶L3URRI70  KLJKILGHOLW\ '1$ SRO\PpUDVH %LRUDG /D
UpDFWLRQDOLHXGDQVXQWKHUPRF\FOHU7HFKQH7&HWHVWVRXPLVHjXQHGpQDWXUDWLRQLQLWLDOH
G¶PLQj&VXLYLHGHF\FOHVGHGpQDWXUDWLRQGHVHFRQGHVj&XQHK\EULGDWLRQ
GHVj&HWG¶XQHpORQJDWLRQGHPLQVj&/HSURJUDPPHVH WHUPLQHSDUXQH
pWDSH G¶pORQJDWLRQ ILQDOH GH PLQXWHV j & /H SURGXLW G¶DPSOLILFDWLRQ HVW REVHUYp SDU



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pOHFWURSKRUqVHGDQVXQJHOjG¶DJDURVH39HQWDPSRQ7%(;P07ULVP0
%RUDWHP0('7$S+%(7%URPXUHG¶pWKLGLXPj9SHQGDQWPLQXWHV
$SUqVVDSXULILFDWLRQGHSXLVOHJHOG¶DJDURVHjO¶DLGHGXNLWFRPPHUFLDOµLOOXVWUD*);3&5
'1$DQG*HO%DQG3XULILFDWLRQ.LW¶*(+HDOWKFDUH%LR6FLHQFHVOHIUDJPHQWGHSEj
ERXW IUDQF FRUUHVSRQGDQW DX SURPRWHXUSUR[LPDO GX JqQH ,% HVW LQVpUp GDQV OH YHFWHXU
S*/ EDVLTXH 3URPHJD )UDQFH FRQWHQDQW XQ JqQH UDSSRUWHXU GH W\SH OXFLIpUDVH
SUpDODEOHPHQW OLQpDULVp SDU GLJHVWLRQ DYHF O¶HQ]\PH GH UHVWULFWLRQ 6PD , VHORQ OD PpWKRGH
VXLYDQWH &HWWH GLJHVWLRQ GXSODVPLGH SDU6PD, HVW UpDOLVpH j&SHQGDQWK VXU ȝJGH
SODVPLGHS*/EDVLTXHGDQVXQYROXPHUpDFWLRQQHOGHȝ/FRQWHQDQWȝ/GHWDPSRQGH
GLJHVWLRQ;XQLWpVG¶HQ]\PHGHUHVWULFWLRQ3URPHJDHWFRPSOpWpSDUGHO¶HDX$SUqV
YpULILFDWLRQ GH O¶HIILFDFLWp GH OD GLJHVWLRQ SDU XQH pOHFWURSKRUqVH VXU JHO  G¶DJDURVH
39 OH SODVPLGH HVW SXULILp SDU H[WUDFWLRQ DX SKpQROFKORURIRUPHDOFRRO LVRDP\OLTXH /H
SODVPLGHGLJpUpHVWHQVXLWHSUpFLSLWpGDQVȝOG¶pWKDQRODEVROXj&FRQWHQDQWqPH
GHYROXPHG¶DFpWDWHGHVRGLXP0$SUqVXQODYDJHjO¶pWKDQROj&OHSODVPLGHOLQpDULVp
HVWGLVVRXVGDQVO¶HDXHWVDTXDQWLWpHVWHVWLPpHVXUXQJHOjG¶DJDURVHSDUFRPSDUDLVRQ
DYHF XQPDUTXHXU GH WDLOOH LGHQWLTXH HW GH TXDQWLWp FRQQXH /D OLJDWLRQ V¶HIIHFWXH GDQV XQ
YROXPHUpDFWLRQQHOGHȝ/FRQWHQDQWȝOGHWDPSRQGHOLJDWLRQ;HWXQLWpGH7'1$
OLJDVH3URPpJDGXUDQWPLQjWHPSpUDWXUHDPELDQWH
 /¶HQVHPEOH GH OD OLJDWLRQ HVW HQVXLWHPLV HQ FRQWDFW DYHF GHV EDFWpULHV (VFKHULFKLD
FROL GH VRXFKHV 7* UHQGXHV SUpDODEOHPHQW FRPSpWHQWHV SDU OH &D&O $SUqV XQ FKRF
WKHUPLTXH GH  VHF j & SXLV PLQ VXU OD JODFH OHV EDFWpULHV WUDQVIRUPpHV VRQW DORUV
LQFXEpHVKj&VRXVDJLWDWLRQGDQVXQYROXPHILQDOGHPOGHPLOLHX/%JOWU\SWRQH
JOH[WDLWGHOHYXUHJO1D&OS+$SUHVpWDOHPHQWGHVEDFWpULHVVXUERLWHGHSpWULGH
PPHQPLOLHX/%FRQWHQDQWJOGHEDFWRDJDUHWGHO¶DPSLFLOOLQHOHVFORQHVEDFWpULHQV
VRQWLQFXEpVQXLWj&/HVFRORQLHVVRQWHQVXLWHUHSLTXpHVHWPLVHVHQFXOWXUHGDQVPO
GH/%FRQWHQDQWȝJPOG¶DPSLFLOOLQHGXUDQWKHXUHVSUpFXOWXUH8QGL[LqPHGXYROXPH
GH FHWWH SUpFXOWXUH HVW FXOWLYp GDQV  PO GH /%ȝJPO G¶DPSLFLOOLQH SHQGDQW XQH QXLW
$SUqVFHQWULIXJDWLRQjJSHQGDQWPLQ OHSODVPLGHFRQWHQDQW O¶LQVHUWHVWH[WUDLWSDU
O\VHDOFDOLQHGHVEDFWpULHVjO¶DLGHGXNLW1XFOHRERQG0DFKHUH\1DJHO$OOHPDJQH/¶$'1
SODVPLGLTXH HVW ILQDOHPHQW SUpFLSLWp VpFKp VRXV YLGH SXLV GRVp DX QDQRGURS F /D
SUpVHQFH GH O¶LQVHUW HVW YpULILpH SDU XQH GLJHVWLRQ HQ]\PDWLTXH GX SODVPLGH DYHF +LQG,,,
)HUPHQWDVVXLYLHG¶XQHpOHFWURSKRUqVHHQJHOG¶DJDURVH39HQ7%(;/DSUpVHQFH
GHGHX[ IUDJPHQWVGHHWSEHVWDWWHQGXH/HSURPRWHXUSUR[LPDOGHSEDLQVL
FORQpGDQVOHYHFWHXUS*/EDVLTXHHVWVpTXHQFpSDUODVRFLpWp%HFNPDQQ&RXOWHU)UDQFH



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/DFRQVWUXFWLRQSODVPLGLTXHDLQVLUpDOLVpHHVWDSSHOpHS*/,ț%/XF8QSODVPLGHFRQWHQDQW
OH SURPRWHXU SUR[LPDO GX JqQH ,ț% GDQV OH VHQV LQYHUVH HVW pJDOHPHQW REWHQX HW DSSHOp
S*/,ț%5HY/XF,OVHUDXWLOLVpFRPPHFRQWU{OHQpJDWLI


0XWDJHQqVHGLULJpHGHODUpJLRQQXFOpRWLGLTXH2

/HV ROLJRQXFOpRWLGHV 2 0XW LQFDSDEOHV GH IL[HU ''% VRQW XWLOLVpV FRPPH
DPRUFHVSRXULQWpJUHUSDU3&5OHVQXFOpRWLGHVPXWpVGDQVOHSURPRWHXUSUR[LPDOGXJqQH
,% HQ XWLOLVDQW OH SODVPLGH S*/,%/XF FRPPHPDWULFH G¶$'1 /D3&5 HVW UpDOLVpH
GDQVXQYROXPHILQDOGHȝOFRQWHQDQWQJGHSODVPLGHS*/,%/XFP0G¶DPRUFHV
20XW VRXV IRUPHSKRVSKRU\OpHV j O¶H[WUpPLWp8GHSRO\PpUDVH LSURRI %LR5DG
ȝ0GHFKDTXHG173%LR5DGȝOGHWDPSRQ+)%LRUDGOHWRXWFRPSOpWpSDUGHO¶HDX
VWpULOH /HV UpDFWLRQV G¶DPSOLILFDWLRQ VRQW HIIHFWXpHV GDQV XQ WKHUPRF\FOHXU j JUDGLHQW GH
WHPSpUDWXUH WKHUPDO F\FOHU%LR5DG VHORQ OHSURJUDPPHVXLYDQW XQHpWDSHGH
GpQDWXUDWLRQLQLWLDOHGHPLQXWHVj&VXLYLHGHF\FOHVFRPSRUWDQWXQHGpQDWXUDWLRQGH
 VHFRQGHVj&XQHK\EULGDWLRQGH VHFRQGHVj&HWXQHpORQJDWLRQGHPLQ
VHFRQGHVj&/DUpDFWLRQHVW WHUPLQpHSDUXQHpWDSHG¶pORQJDWLRQILQDOHGHPLQXWHVj
&/HSURGXLWGH3&5HVWHQVXLWHSXULILpSDUXQHH[WUDFWLRQSKpQROFKORURIRUPH
9LQJWFLQTQJGXSURGXLWGH3&5FRQWHQDQW ODPXWDWLRQ0XW VRQW FLUFXODULVpVSDU
OLJDWLRQ VHORQ OH SURWRFROH GX NLW ILQ]\PHV SKXVLRQ %LRODEV HW VRQW XWLOLVpV SRXU OD
WUDQVIRUPDWLRQFRPPHSUpFpGHPPHQWGHVEDFWpULHVFRPSpWHQWHV'+Į$ILQG¶pYLWHUWRXWHV
PXWDWLRQVLQWURGXLWHVGDQVOHSODVPLGHS*/ORUVGHOD3&5OHSURPRWHXUSUR[LPDOGXJqQH
,%HVWVRXVFORQpGDQVXQYHFWHXUVDLQ3RXUFHODOHSODVPLGHD\DQWVHUYLGHPDWULFHSRXU
LQWpJUHU SDU 3&5 OHVPXWDWLRQV GX VLWH GH IL[DWLRQ GH''% HVW GLJpUp SDU OHV HQ]\PHV GH
UHVWULFWLRQ1KH,.SQ,/HSURPRWHXUPXWpDLQVLOLEpUpHVWLQVpUpSDUOLJDWLRQGDQVXQSODVPLGH
S*/EDVLTXHVDLQHWSUpDODEOHPHQWOLQpDULVpDYHFOHVPrPHVHQ]\PHVGHUHVWULFWLRQ$SUqV
YpULILFDWLRQSDUVpTXHQoDJHSDU OD6RFLpWp%HFNPDQQ&RXOWHUGHODSUpVHQFHGHVPXWDWLRQV
VXU OH VLWH GH IL[DWLRQ GH ''% OD FRQVWUXFWLRQ SODVPLGLTXH DLQVL REWHQXH HVW DSSHOpH
S*/,ț%0XW/XF






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7UDQVIHFWLRQWUDQVLWRLUHHWPHVXUHGHO¶DFWLYLWpOXFLIpUDVH

8QMRXUDYDQWODWUDQVIHFWLRQFHOOXOHVPOVRQWHQVHPHQFpHVHQSODTXHSXLWV(Q
SUpVHQFHGH7UDQV3(,(XURJHQWHF OHVFHOOXOHV0'$0%6.%5HW0&)VRQWFR
WUDQVIHFWpHVDYHFȝJG¶XQSODVPLGHFRQWU{OHDSSHOpS69*DOFRQWHQDQWOHJqQHFRGDQW
ODJDODFWRVLGDVH%6%LRVFLHQFHV&ORQWHFKHWȝJGHSODVPLGHS*//XFTXLFRQWLHQW
OH JqQH OXFLIpUDVH GRQW O¶H[SUHVVLRQ HVW VRLW VRXV OH FRQWU{OH GH OD SDUWLH SUR[LPDOH GX
SURPRWHXUGXJqQH,Ƹ%Į)LJXUHVRLWVRXVOHFRQWU{OHG¶XQHVpTXHQFHIL[DQWOHFRPSOH[H
1)ț% SODVPLGH IRXUQLW SDU OH 'RFWHXU 0DUF 'LHGHULFK RX HQFRUH VRXV OH FRQWU{OH GX
71)5( S*/71)5( /XF &H SODVPLGH IRXUQLW SDU OH 3URIHVVHXU &RULQQH $EEDGLH
%HUQDUGHWDOFRUUHVSRQGjO¶pOpPHQWGHUpSRQVHHVWDSSHOpH©71)5(ªRX©7XPRU
1HFURVLV)DFWRU5HVSRQVH(OHPHQWªTXLFRQWLHQWXQPRWLIț%VXUOHTXHOVHIL[HOHIDFWHXUGH
WUDQVFULSWLRQ1)ț% VRXV OD IRUPH G¶XQKpWpURGLPqUH SS SRXU LQGXLUH O¶H[SUHVVLRQ GX
JqQHGHOD62'0QHQSUpVHQFHGH71)%HUQDUGHWDO-RVVRQHWDO$SUqV
 KHXUHV OHV FHOOXOHV VRQW ODYpHV  IRLV DYHF GX '3%6 SXLV O\VpHV DYDQW GH PHVXUHU
O¶DFWLYLWpOXFLIpUDVHHWJDODFWRVLGDVHjO¶DLGHG¶XQNLWFRPPHUFLDO5RFKH/DOXPLQHVFHQFH
pPLVHORUVGHVUpDFWLRQVHQ]\PDWLTXHVUHVSHFWLYHVHVWTXDQWLILpHHQ8QLWp5HODWLYHGH/XPLqUH
85/j O¶DLGHG¶XQ OXPLQRPqWUH 7'7XUQHUGHVLJQV 6XQQ\YDOOH\&$86$ /HV
UpVXOWDWVVRQWH[SULPpVHQDFWLYLWpUHODWLYHGHODOXFLIpUDVHTXLFRUUHVSRQGDXQRPEUHG¶85/
GHOXFLIpUDVHGLYLVpSDUFHOXLGHODJDODFWRVLGDVHHWVRQWSUpVHQWpVFRPPHODPR\HQQHOD
GpYLDWLRQ VWDQGDUG GHV YDOHXUV GH WURLV H[SpULHQFHV LQGpSHQGDQWHV FKDTXH H[SpULHQFH
FRPSRUWDQWWURLVPHVXUHV













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9,$1$/<6('(6&$3$&,7(6,19$6,9(6(70,*5$75,&(6

$QDO\VHGHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVLQYLWUR

3DUODPpWKRGHHQFKDPEUHGH%R\GHQ

 /HVFDSDFLWpVG¶LQYDVLRQHWGHPLJUDWLRQVRQWpYDOXpHVSDUODPpWKRGHHQFKDPEUHGH
%R\GHQPRGLILpH &HWWHPpWKRGH FRQVLVWH jPHVXUHU OHV FDSDFLWpV GHV FHOOXOHV WXPRUDOHV j
WUDYHUVHUGHVSRUHVGHPGHGLDPqWUHHQSUpVHQFHLQYDVLRQRXHQDEVHQFHPLJUDWLRQGH
PDWULJHODXQLYHDXG¶XQHPHPEUDQHHQSRO\FDUERQDWHSODFpHDXVHLQG¶XQHFKDPEUHLQVpUpH
FKDPEUH GH %R\GHQ DX GHVVXV GHV SXLWV G¶XQH SODTXH HQ FRPSRUWDQW  DX WRWDO %'
%LRVFLHQFHV )UDQFH /H PDWULJHO %' %LRVFLHQFHV )UDQFH UHFRQVWLWXH XQH PDWULFH
H[WUDFHOOXODLUH FRPSRVpH GH ODPLQLQH GH FROODJqQH GH W\SH ,9 G¶HQWDFWLQH HW G¶KpSDUDQH
VXOIDWH /HV PHPEUDQHV GHV FKDPEUHV VXSpULHXUHV RX LQVHUW XWLOLVpHV SRXU PHVXUHU OHV
FDSDLWpV LQYDVLYHV VRQW UHFRXYHUWHVGHJGHPDWULJHOGLOXpGDQVGXPLOLHX530,
VDQV69)HWSODFpHVSHQGDQWPLQXWHVj&/HVFHOOXOHV0'$0%HW6.%5VRQW
HQVHPHQFpHV j [FHOOXOHVPO GDQV OHV FKDPEUHV VXSpULHXUHV GDQV  O GHPLOLHX VDQV
69)'DQVODSDUWLHLQIpULHXUHGHFKDTXHSXLWVOGHPLOLHXFRQWHQDQWGH69)VRQW
DMRXWpV FRPPH FKLPLRDWWUDFWDQW&HPLOLHX FRPSOHW GH OD FKDPEUH LQIpULHXUH HVW FRPSOpWp
DYHF  QJPO G¶(*) SRXU OHV FHOOXOHV 6.%5 $SUHV  RX  KHXUHV G¶LQFXEDWLRQ
UHVSHFWLYHPHQWSRXUOHVFHOOXOHV0'$0%HW6.%5j&OHVFHOOXOHVQRQLQYDVLYHV
RX QRQPLJUDWULFHV UHVWpHV GDQV OD FKDPEUH VXSpULHXUH VRQW GpOLFDWHPHQW pOLPLQpHV j O¶DLGH
G¶XQ FRWRQWLJH 3DU FRQWUH OHV FHOOXOHV LQYDVLYHV RXPLJUDWULFHV VH UHWURXYDQW VXU OD IDFH
H[WHUQH GHV LQVHUWV VRQW IL[pHV DYHF XQH VROXWLRQ GH 3$)  SHQGDQW PLQXWHV HW VRQW
HQVXLWH FRORUpHV SHQGDQW  PLQXWHV SDU XQH VROXWLRQ GH &U\VWDO YLROHW  FRQWHQDQW
G¶pWKDQRO$SUqVSOXVLHXUVODYDJHVjO¶HDXOHVLQVHUWVVRQWVpFKpVSXLVREVHUYpVjO¶DLGH
G¶XQ PLFURVFRSH LQYHUVp 0RWLF W\SH 0 pTXLSp G¶XQH FDPpUD SRXU O¶DFTXLVLWLRQ GHV
LPDJHV /HV FHOOXOHV VRQW HQVXLWH O\VpHV DYHF XQH VROXWLRQ G¶DFLGH DFpWLTXH  &HQW
FLQTXDQWHOGHFHWWHGHUQLqUHVROXWLRQVRQWWUDQVIpUpVGDQVXQHSODTXHGHPLFURWLWUDWLRQGH
SXLWVDILQGHPHVXUHUO¶DEVRUEDQFHjQPSURSRUWLRQQHOOHDXQRPEUHGHFHOOXOHVLQYDVLYHV
HWPLJUDQWHVjO¶DLGHG¶XQOHFWHXUGHPLFURSODTXH/DEV\VWHP&HUJ\3RQWRLVH)UDQFH






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3DUOHWHVWGHEOHVVXUH

/HV FHOOXOHV VRQW LQFXEpHV GDQV XQH SODTXH  SXLWV HW FXOWLYpHV HQ PLOLHX FRPSOHW
530,/RUVTXHFHVFHOOXOHVDUULYHQWjFRQIOXHQFHXQHEOHVVXUHHVWUpDOLVpHVXUOHWDSLV
FHOOXODLUH j O¶DLGH G¶XQH SRLQWH VWpULOH FRUUHVSRQGDQW j FHOOH G¶XQ F{QH EOHX GH SLSHWWH
DXWRPDWLTXH /HV FHOOXOHVPLVHV HQ VXVSHQVLRQ SDU OD EOHVVXUH VRQW pOLPLQpHV SDU SOXVLHXUV
ODYDJHVDYHFGX'3%6HW OHXUPLOLHXGHFXOWXUHHVW FKDQJp$SDUWLUGX WHPSVKHXUH OD
FXOWXUHDXQLYHDXGHODEOHVVXUHHVWSKRWRJUDSKLpHWRXWHVOHVKHXUHVMXVTX¶jKHXUHVj
O¶DLGHG¶XQPLFURVFRSHLQYHUVppTXLSpG¶XQHFDPpUDSRXUO¶DFTXLVLWLRQGHVLPDJHV

$QDO\VHGHVFDSDFLWpVLQYDVLYHVLQYLYR

,QMHFWLRQGHVFHOOXOHVHW[pQRJUHIIHVGHWXPHXUVFKH]ODVRXULV

 'HVVRXULVIHPHOOHV1XGHLPPXQRGpILFLHQWHV105,QLQXQX/DERUDWRLUH-DQYLHU
OH *HQHVW6DLQW,VOH )UDQFH kJpHV GH  VHPDLQHV VRQW PDLQWHQXHV j XQH WHPSpUDWXUH
DPELDQWHGH&HWVRQWVRXPLVHVjGHVF\FOHVGHKHXUHVDOWHUQDQWOXPLqUHREVFXULWp
/¶HDXHWODQRXUULWXUHVRQWIRXUQLHVDGOLELWXP
8QLQRFXOkWFRQWHQDQW[FHOOXOHV0'$0%*)3SRVLWLYHV:W1HRRX&ORQHHVW
SUpSDUpGDQVXQYROXPHGHȝ/GHVpUXPSK\VLRORJLTXHSXLVHVWLQMHFWpHQVRXVFXWDQpH
HQ SRVLWLRQ LQJXLQDOH ELODWpUDOH FKH] FKDTXH DQLPDO /D FURLVVDQFH WXPRUDOH HVW VXLYLH HQ
PHVXUDQW OH YROXPH GHV WXPHXUV GHX[ IRLV SDU VHPDLQH j O¶DLGH G¶XQ SLHG j FRXOLVVH /H
YROXPHHVW FDOFXOp VHORQ OD IRUPXOH VXLYDQWH9 '[G  G SHWLWGLDPqWUH HW' JUDQG
GLDPqWUH/HVVRXULVVRQWVDFULILpHVORUVTXHODWXPHXUDWWHLQWXQYROXPHG¶HQYLURQPP
&HUWDLQVPRUFHDX[GHWXPHXUVVRQWUpFXSpUpVVRLJQHXVHPHQWHWWUDQVSODQWpVSRXU[pQRJUHIIHV
DX QLYHDX GHV GHX[ IODQFV GH O¶DQLPDO$SUqV  SDVVDJHV VXFFHVVLIV GH [pQRJUHIIHV FKH] OD
VRXULVFRPPHSUpFpGHPPHQWOHVSRXPRQVGHVDQLPDX[VRQWUpFXSpUpVORUVTXHOHVWXPHXUV
DWWHLJQHQW XQ YROXPH G¶HQYLURQ  PP SXLV VRQW GLYLVpV HQ GHX[ IUDJPHQWVSRXU OHV
DQDO\VHVSDUF\WRPpWULHHQIOX[HWSDUKLVWRORJLH

4XDQWLILFDWLRQGHVFHOOXOHVLQYDVLYHVSDUF\WRPpWULHHQIOX[

/HQRPEUHGHFHOOXOHVWXPRUDOHV*)3SRVLWLYHVD\DQWHQYDKLOHVSRXPRQVGHVVRXULVHVW
pYDOXpSDUF\WRPpWULHHQIOX[3RXUFHOD OHVSRXPRQVVRQWLQFXEpVSHQGDQWKHXUHj&



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GDQV XQH VROXWLRQ VDOLQH GH +DQN +%66 FRQWHQDQW GH OD FROODJpQDVH GH W\SH ,9 
:XQVFK8QLWPO(XURELR GH OD GLVSDVH ,, PJPO 6LJPD GH OD'1$VH  , 8,PO
5RFKH0GH&D&OHW0GH0J&OSXLVSDVVpVGDQVXQILOWUHGHQ\ORQP
'XWVFKHU $SUqV XQH FHQWULIXJDWLRQ j  J GXUDQW  PLQXWHV HW j & OHV FXORWV VRQW
UHVROXELOLVpVGDQVXQWDPSRQ+%66FRQWHQDQW8,POGH'1$VH,HW0GH0J&O
/HVFHOOXOHVHQVXVSHQVLRQVRQWFHQWULIXJpHVjJSHQGDQWPLQXWHVHWUHVXVSHQGXHVGDQV
XQWDPSRQGHO\VHGHVJOREXOHVURXJHV1+&O0.+&2P0('7$0
3RXUILQLUOHVFHOOXOHVVRQWFHQWULIXJpHVjJSHQGDQWPLQXWHVDYDQWG¶rWUHDQDO\VpHVSDU
F\WRPpWULH HQ IOX[ 3DUPL  FHOOXOHV DQDO\VpHV FHOOHV H[SULPDQW OD *)3 HW GRQF
IOXRUHVFHQWHVVRQWFRPSWpHVSDUO¶DSSDUHLO/HVGRQQpHVVRQWHQVXLWHWUDLWpHVDYHFOHORJLFLHO
&HOO4XHVW6RIWZDUH%'%LRVFLHQFHV

4XDQWLILFDWLRQGHVFHOOXOHVLQYDVLYHVSDUDQDO\VHKLVWRORJLTXH

 /HVFHOOXOHV WXPRUDOHVPDPPDLUHV D\DQW HQYDKL OHVSRXPRQVGHV VRXULV VRQWPLV HQ
pYLGHQFHHWpQXPpUpHVSDUXQHDQDO\VHKLVWRORJLTXHTXLFRQVLVWHHQXQHUpYpODWLRQVSpFLILTXH
GXJpQRW\SHGHVFHOOXOHVKXPDLQHVDXVHLQGXWLVVXPXULQSDUXQHPpWKRGHG
K\EULGDWLRQLQ
VLWX
 'HVPRUFHDX[GHSRXPRQVGHVVRXULV[pQRJUHIIpHVVRQWIL[pVGDQVXQHVROXWLRQGH
GHIRUPROWDPSRQQpjS+ SHQGDQWKHXUHVjWHPSpUDWXUHDPELDQWH$SUqVOH
WHPSVGHIL[DWLRQOHVSUpOqYHPHQWVVRQWGpVK\GUDWpVGDQVXQDXWRPDWHGHW\SH/(,&$$63
 DYDQW G¶rWUH LQFOXV GDQV GH OD SDUDIILQH OLTXLGH SUpDODEOHPHQW FKDXIIpH /HV EORFV GH
SDUDIILQHREWHQXVVRQWGpFRXSpVHQWUDQFKHVILQHVG¶HQYLURQPG¶pSDLVVHXUjO¶DLGHG¶XQ
PLFURWRPH GH W\SH /(,&$ 50  j URWDWLRQ HW j FRPPDQGH PDQXHOOH /D FRXSH HVW
GpSRVpHHWFROOpHVXUXQHODPHHQYHUUH&HWWHSUpSDUDWLRQHVWHQVXLWHVRXPLVHjXQHpWDSHGH
GpSDUDIILQDJH SXLV G¶K\GUDWDWLRQ 3RXU FHOD OD ODPH HVW WUHPSpH VXFFHVVLYHPHQW GDQV GHV
EDLQV GH WROXqQH G¶DOFRRO j JUDGLHQW GpFURLVVDQW SXLV G¶HDX $ILQ GH IDFLOLWHU OD UpDFWLRQ
G¶K\EULGDWLRQ LQ VLWX HQWUH DFLGHV QXFOpLTXHV OHV FRXSHV VXELVVHQW XQ WUDLWHPHQW j OD
SURWpLQDVH.SRXUGLJpUHUOHVSURWpLQHVGDQVXQWDPSRQFLWUDWHjS+GXUDQWPLQXWHVj
&
/D IDEULFDWLRQ GH OD VRQGH VH IDLW GDQV XQ WDPSRQ G¶LQFXEDWLRQ HQ SUpVHQFH G¶$'1
JpQRPLTXHKXPDLQFRXSOpjODGLJR[LJpQLQH8QPDUTXDJH5DQGRPDOpDWRLUHHVWUpDOLVpDYHF
O¶HQ]\PH .OHQRZ 3RXU FH IDLUH XQ PpODQJH FRQWHQDQW  ȝO G¶KH[DQXFOHROWLGHV
+H[DQXFOHRWLGH0L[;5RFKHȝOGHGLJR[\JpQLQH'1$ODEHOLQJ5RFKH



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 HW  ȝO  G¶HQ]\PHNOHQRZ 3URPHJD0$ HVW UpDOLVp HW SODFp XQH QXLW j
&/DUpDFWLRQHVWDUUrWpHOHOHQGHPDLQDYHFȝOG¶('7$/DVRQGH$'1DLQVLPDUTXpH
SDUODGLJR[LJpQLQHHVWGpSRVpHVXUODODPHHWO¶pWDSHG¶K\EULGDWLRQ LQVLWXHVWUpDOLVpHVHORQ
OHSURJUDPPHVXLYDQWGpQDWXUDWLRQGXUDQWPLQXWHVj&VXLYLHG¶XQHK\EULGDWLRQG¶XQH
QXLWj&/DODPHHVWHQVXLWHWUHPSpHSHQGDQWPLQXWHVGDQVGHVEDLQVGHIRUPDPLGHHW
G¶XQWDPSRQFLWUDWHGHVRGLXP66&8QEDLQGHFDVpLQHHVWUpDOLVpDSUqVXQODYDJHGDQV
XQH VROXWLRQ GH 7%6WZHHQ /¶K\EULGDWLRQ GHV VRQGHV $'1 DYHF O¶$'1 GHV FHOOXOHV
WXPRUDOHV LQYDVLYHV HVW UpYpOpH 8Q DQWLFRUSV VHFRQGDLUH DQWLGLJR[LJpQLQH FRXSOp j OD
SHUR[\GDVH 5RFKH  HVW DMRXWp SHQGDQW XQ WHPSV G¶LQFXEDWLRQ G¶XQH KHXUH j
O¶REVFXULWp /¶DFWLYLWp GH OD SHUR[\GDVH HVW UpYpOpH j O¶DLGH GX VXEVWUDW FKLPLROXPLQHVFHQW
1%7%&,3 5RFKH  /D UpYpODWLRQ HQYLURQ  PLQXWHV HVW VXLYLH VRXV XQ
PLFURVFRSH
 /HFRPSWDJHGHVFHOOXOHVLQYDVLYHVFRORUpHVHVWUpDOLVpjO¶DLGHGXORJLFLHO$[LRYLVLRQ
HWGXPLFURVFRSH$[LRVFRS/HLFD


9,, $1$/<6(67$7,67,48(

 7RXWHVOHVH[SpULHQFHVVRQWUpDOLVpHVDXPRLQVWURLVIRLVGHPDQLqUHLQGpSHQGDQWH/HV
UpVXOWDWV VRQW H[SULPpV FRPPH OD PR\HQQH  OD GpYLDWLRQ VWDQGDUG RX O¶HUUHXU VWDQGDUG
/¶DQDO\VH VWDWLVWLTXHHVW UpDOLVpH j O¶DLGH GX WHVW GH6WXGHQW *UDSKSDG SULVP*UDS3DG
6RIWZDU 6DQ 'LHJR &$ SRXU OHV UpVXOWDWV REWHQXV HQ 3&5 VHPLTXDQWLWDWLYH HQ ZHVWHUQ
EORW HQ WHVW GH PLJUDWLRQ HW G¶LQYDVLRQ OHV PHVXUHV G¶DFWLYLWp GH OD OXFLIpUDVH DSUqV
WUDQVIHFWLRQWUDQVLWRLUH3RXUOHVH[SpULHQFHV LQYLYRO¶DQDO\VHVWDWLVWLTXHHVWUpDOLVpHDYHFOH
WHVWGH0DQQHW:KLWQH\*UDSK3DG3ULVP(QILQOHVGRQQpHVSURYHQDQWGHOD573&5
TXDQWLWDWLYH VXU OHV pFKDQWLOORQV FOLQLTXHV VRQW DQDO\VpHV VWDWLVWLTXHPHQW j O¶DLGH GX WHVW
$129$HWGH6WXGHQW1HZPDQ.HXOV/HVUpVXOWDWVVRQWVWDWLVWLTXHPHQWVLJQLILFDWLIVSRXUXQ
S









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5(68/7$76

,  0,6( (1 (9,'(1&( '¶81 0(&$1,60( 02/(&8/$,5( ,03/,48$17
''% '$16 /( &21752/( '(6 &$3$&,7(60,*5$75,&(6 (7 ,19$6,9(6
'(6&(//8/(678025$/(60$00$,5(6

5pVXOWDWVSUpOLPLQDLUHV
,O D pWpPRQWUp TXH OD SURWpLQH''% HVW LPSOLTXpH GDQV OD FURLVVDQFH GHV FHOOXOHV
WXPRUDOHVPDPPDLUHV(QHIIHWHOOHHVWVXUH[SULPpHGDQVOHVFHOOXOHVFDQFpUHXVHVPDPPDLUHV
QRQPpWDVWDWLTXHV HW DFWLYH OHXU SUROLIpUDWLRQ HQ IDYRULVDQW O¶HQWUpH GDQV OD SKDVH*6 GX
F\FOH FHOOXODLUH DLQVL TXH OHXU SURJUHVVLRQ j WUDYHUV OD SKDVH 6 GX F\FOH''% VWLPXOH OD
SUROLIpUDWLRQGHFHVFHOOXOHVHQPDLQWHQDQWXQHH[SUHVVLRQIDLEOHGHOD62'0Q7DQGLVTXH
FHWWH GHUQLqUH D XQ QLYHDX G¶H[SUHVVLRQ pOHYpH OD SURWpLQH''% HVW IDLEOHPHQW YRLUH SDV
H[SULPpHGDQVOHVFHOOXOHVFDQFpUHXVHVPDPPDLUHVPpWDVWDWLTXHV.DWWDQ HWDOD&HV
UpVXOWDWVRQWpWpPRQWUpVSRXUODqUHIRLVrWUHGpSHQGDQWVG¶XQHLPSOLFDWLRQGH''%GDQVOD
WUDQVFULSWLRQJpQLTXHHQSDUWLFXOLHUGXJqQHFRGDQWOD62'0Q0LQLJHWDO'DQVOH
EXWGHUHFKHUFKHUG¶DXWUHVJqQHVFLEOHVSRWHQWLHOVGH''%XQHDQDO\VHWUDQVFULSWRPLTXHVXU
SXFHj$'1FRPSDUDWLYHHQWUHGHVFHOOXOHVH[SULPDQWRXQRQ''%DpWpUpDOLVpH3DUPLOHV
JqQHV FLEOHV SRWHQWLHOV QRXV QRXV VRPPHV LQWpUHVVpV j FHOXL FRGDQW ,ț%Į FRPPH FLEOH
SRWHQWLHOOHGH''%

,PSRUWDQFHGHODSURWpLQH''%GDQVOHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVLQYLWURHW
LQYLYR 
&HVUpVXOWDWVSUpOLPLQDLUHVQRXVRQWFRQGXLWVjpWXGLHUGDQVXQHUWHPSVO¶LPSRUWDQFH
GH ''% GDQV OHV FDSDFLWpV PLJUDWULFHV HW LQYDVLYHV GHV FHOOXOHV FDQFpUHXVHV PDPPDLUHV
PpWDVWDWLTXHVjODIRLV LQYLWURHWLQYLYR3RXUFHODQRXVDYRQVGpYHORSSpGHX[PRGqOHVGH
FHOOXOHV LQYDVLYHV HW KDXWHPHQWPpWDVWDWLTXHV WHOV TXH OHV0'$0% HW 6.%5 D\DQW
UHoX XQH FRQVWUXFWLRQ SODVPLGLTXH UpDOLVpH SUpFpGHPPHQW GDQV OH ODERUDWRLUH G¶DFFXHLO
.DWWDQHWDOEHWFRQGXLVDQWjODVXUH[SUHVVLRQGH''%/HVFRQVpTXHQFHVGHFHWWH
VXUH[SUHVVLRQ VXU OHV SURSULpWpV PLJUDWULFHV LQYDVLYHV HW PpWDVWDWLTXHV GHV FHOOXOHV
                         

)LJXUH¶$QDO\VHLQYLWURGHVFDSDFLWpVPLJUDWULFHVGHVFHOOXOHV0'$0%VXUH[SULPDQW''%SDUOH
WHVWGHEOHVVXUH8QHEOHVVXUHDUWLILFLHOOHHVWUpDOLVpHjO¶DLGHG¶XQHSRLQWHGHSLSHWWHVXUXQWDSLVGHFHOOXOHVj
FRQIOXHQFHHWFXOWLYpHVHQSXLWVG¶XQHSODTXHGHSXLWV/HVFDSDFLWpVPLJUDWULFHVGHFHVFHOOXOHVDXQLYHDXGHOD
EOHVVXUHVRQWDLQVLVXLYLHVGXUDQWKHXUHVjO¶DLGHG¶XQPLFURVFRSHjFRQWUDVWHGHSKDVHpTXLSpG¶XQHFDPpUD
&HWWHILJXUHHVWUHSUpVHQWDWLYHGHWURLVH[SpULHQFHVUpDOLVpHVLQGpSHQGDPPHQWODEDUUHP


 
 
)LJXUH ¶ ([SUHVVLRQ GH OD YLPHQWLQH GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV VXUH[SULPDQW ''%
/¶H[SUHVVLRQ GH OD YLPHQWLQH HVW DQDO\VpH SDU :HVWHUQ %ORW GDQV OHV FHOOXOHV 0'$0% HW 6.%5
VXUH[SULPDQW''%HWFRPSDUpHDX[FHOOXOHVFRQWU{OHV1HRUHVSHFWLYHV/DȕDFWLQHHVWpJDOHPHQWUpYpOpHSRXU
WpPRLJQHU GH O¶pTXLYDOHQFH GHV GpS{WV GH SURWpLQHV WRWDOHV SRXU FKDTXH FRQGLWLRQ  J &HWWH ILJXUH HVW
UHSUpVHQWDWLYHGHWURLVH[SpULHQFHVUpDOLVpHVLQGpSHQGDPPHQW 
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FDQFpUHXVHV PDPPDLUHV VRQW DLQVL pWXGLpHV /HV UpVXOWDWV UpYqOHQW TXH TXHOTXH VRLW OD
PpWKRGH XWLOLVpH WHVW GH EOHVVXUH RX FKDPEUH PRGLILpH GH %R\GHQ OD VXUH[SUHVVLRQ GH
''% UpGXLW WUqV VLJQLILFDWLYHPHQW OHV FDSDFLWpV PLJUDWULFHV LQ YLWUR GHV FHOOXOHV TXL
VXUH[SULPHQW FHWWH SURWpLQH FRPSDUDWLYHPHQW DX[ FHOOXOHV SDUHQWDOHV VDXYDJHV :W RX
WUDQVIHFWpHVDYHFODFRQVWUXFWLRQSODVPLGLTXHQHFRQWHQDQWDXFXQWUDQVJqQH1HR)LJXUH¶HW
$UWLFOH
/HVH[SpULHQFHVUpDOLVpHVDYHFOHVFKDPEUHVGH%R\GHQGDQVOHVTXHOOHVODPHPEUDQH
SRUHXVHHVWUHFRXYHUWHG¶XQHPDWULFHH[WUDFHOOXODLUHUpYqOHQWTXHODVXUH[SUHVVLRQGH''%
UpGXLWWUqVVLJQLILFDWLYHPHQWOHVFDSDFLWpVGHVFHOOXOHVWXPRUDOHVjGpJUDGHUFHWWHPDWULFHSRXU
WUDYHUVHUOHVSRUHVVXJJpUDQWDLQVLGHSURIRQGHVPRGLILFDWLRQVGDQVOHXUVFDSDFLWpVLQYDVLYHV
$ILQGHUHFKHUFKHUXQHFDXVHDVVRFLpHjFHWWHUpGXFWLRQLPSRUWDQWHGHVFDSDFLWpVLQYDVLYHVGHV
FHOOXOHV WXPRUDOHV VXUH[SULPDQW ''% QRXV DYRQV DQDO\Vp SDU ]\PRJUDSKLH HW FH HQ
SUpVHQFH RX QRQ GH ILEURQHFWLQH RX HQFRUH G¶(*) SRXU OHV 6.%5 OD VpFUpWLRQ GDQV OH
PLOLHX GH FXOWXUH GHV003 HW  &HV003 VRQW FRQQXHV SULQFLSDOHPHQW SRXU OHXU U{OH
GDQV OD SURJUHVVLRQ PpWDVWDWLTXH GHV WXPHXUV PDPPDLUHV 'HU\XJLQD HW DO  &HWWH
DQDO\VH DVVRFLH OD UpGXFWLRQ GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV
VXUH[SULPDQW ''% DYHF XQH UpGXFWLRQ IRUWH GH OD 003 PDLV SDV GH OD 003
FRPSDUDWLYHPHQW DX[ FHOOXOHV WpPRLQV :W HW 1HR $UWLFOH  (Q SDUDOOqOH QRXV DYRQV
pJDOHPHQW YpULILp O¶H[SUHVVLRQ GH OD YLPHQWLQH XQH SURWpLQH GX F\WRVTXHOHWWH G¶RULJLQH
PpVHQFK\PDWHXVH TXL HVW FRQQXH SRXU VRQ LPSOLFDWLRQ GDQV OHV FDSDFLWpV PLJUDWULFHV HW
LQYDVLYHV GHV FHOOXOHV FRPPHQRXV O¶DYRQV GpFULW GDQV O¶DQDO\VH ELEOLRJUDSKLTXH *LOOHV HW
DO(OOHHVW IRUWHPHQWH[SULPpHGDQV OHVFHOOXOHV WXPRUDOHVKDXWHPHQW LQYDVLYHVTXL
RQW VXEL OD WUDQVLWLRQpSLWKpOLRPpVHQFK\PDWHXVH1RXVREVHUYRQV FRPPHSRXU OD003
TXH O¶H[SUHVVLRQ GH OD YLPHQWLQH HVW IRUWHPHQW GLPLQXpH GDQV OHV FHOOXOHV0'$0% HW
6.%5TXLVXUH[SULPHQW''%SDUUDSSRUWDX[FHOOXOHVWpPRLQVUHVSHFWLYHV)LJXUH¶
 /¶DQDO\VH LQ YLYR GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHVPDPPDLUHV0'$
0%VHORQO¶H[SUHVVLRQGH''%DpWpUpDOLVpHSDUGHVH[SpULHQFHVGH[pQRJUHIIHVFKH]OD
VRXULV QXGH &HV [pQRJUHIIHV VRQW UpDOLVpHV GH  IDoRQV SDU SULPRLQMHFWLRQ GHV FHOOXOHV
WXPRUDOHVHWSDUJUHIIHVGHWXPHXUVGpYHORSSpHVSDUFHVFHOOXOHVHWSUpDODEOHPHQWPDLQWHQXHV
GXUDQW WURLVSDVVDJHVFKH] O¶DQLPDO$ILQG¶pYDOXHU OH QRPEUHGHFHOOXOHV LQYDVLYHVGDQV OHV
SRXPRQV FHV FHOOXOHV VXUH[SULPDQW RX QRQ ''% VRQW UHQGXHV IOXRUHVFHQWHV HQ OHXU
LQWURGXLVDQW OHJqQHFRGDQW OD*)3SDUXQHVWUDWpJLHXWLOLVDQWGHVSDUWLFXOHV OHQWLYLUDOHV/HV
UpVXOWDWV PRQWUHQW TXH OHV FHOOXOHV WXPRUDOHV VXUH[SULPDQW ''% HQYDKLVVHQW EHDXFRXS
 
 
                       
)LJXUH ¶5pVXOWDWVGHV DQDO\VHVSDU F\WRPpWULH HQ IOX[PRQWUDQW ODGLVWULEXWLRQGHV FHOOXOHV LQYDVLYHV
TXDQWLILpHVGDQVOHVSRXPRQVGHVVRXULVLQMHFWpHVDYHFOHVFHOOXOHV0'$1HRRX''%
 &HOOXOHV1HR

&HOOXOHV''%
FHOOXOHV*)3
SRVLWLYHV
! !
3RXPRQV  

/HVSRXPRQVRQWpWpGLVVRFLpVHW OHVVXVSHQVLRQVFHOOXODLUHVFRQWHQDQW OHVFHOOXOHVWXPRUDOHV*)3SRVLWLYHVRQW
pWp DQDO\VpHV SDU )$&6 /HV GRQQpHV VRQW LVVXHV GH  VRXULV LQMHFWpHV DYHF OHV FHOOXOHV 1HR HW GH  VRXULV
LQMHFWpHVDYHFOHVFHOOXOHVVXUH[SULPDQW''%




)LJXUH ¶ 'RQQpHV LVVXHV GHV DQDO\VHV REWHQXHV SDU F\WRPpWULH HQ IOX[ PRQWUDQW OD GLVWULEXWLRQ GHV
FHOOXOHVLQYDVLYHVTXDQWLILpHVGDQVOHVSRXPRQVGHVVRXULV[pQRJUHIIpHVDYHFXQIUDJPHQWGHWXPHXU0'$
1HRRXVXUH[SULPDQW''%
 &HOOXOHV1HR

&HOOXOHV''%
FHOOXOHV*)3
SRVLWLYHV
! !
3RXPRQV  

/HVGLIIpUHQWHVWXPHXUV0'$0%RQWpWppWDEOLHVFKH]OHVVRXULVGXUDQWSDVVDJHV/HVSRXPRQVRQWpWp
GLVVRFLpV HW OHV VXVSHQVLRQV FHOOXODLUHVFRQWHQDQW OHV FHOOXOHV*)3SRVLWLYHV RQW pWp DQDO\VpHV SDU)$&6/HV
UpVXOWDWVVRQWLVVXVGHVRXULV[pQRJUHIIpHVDYHFOHVWXPHXUV1HRHWGHVRXULV[pQRJUHIIpHVDYHFOHVWXPHXUV
VXUH[SULPDQW''%

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PRLQVOHSDUHQFK\PHSXOPRQDLUHGHVVRXULVQXGHTXHOHVFHOOXOHVWpPRLQVHWFHTXHOTXHVRLW
OD PpWKRGH XWLOLVpH SRXU O¶pYDOXDWLRQ GHV FHOOXOHV PpWDVWDWLTXHV OD F\WRPpWULH HQ IOX[ RX
O¶DQDO\VH KLVWRORJLTXH $UWLFOH  &HWWH GLPLQXWLRQ GH O¶HQYDKLVVHPHQW GX SDUHQFK\PH
SXOPRQDLUH DYHF OD VXUH[SUHVVLRQ GH ''% HVW HQFRUH SOXV PDUTXpH DSUqV [pQRJUHIIHV GH
WXPHXUVSUpDODEOHPHQWpWDEOLHVSDUWURLVSDVVDJHVFKH]ODVRXULV)LJXUHV¶HW¶HW$UWLFOH
$ILQ GH FRPSOpWHU OHV UpVXOWDWV REWHQXV LQ YLWUR HW LQ YLYR QRXV DYRQV pWXGLp
O¶H[SUHVVLRQGH''%SDU573&5HQWHPSVUpHOVXUXQHVpULHGHpFKDQWLOORQVGHWXPHXUV
PDPPDLUHVLVVXHVGHSDWLHQWHV&HWWHVpULHDpWpSUpDODEOHPHQWDQDO\VpHSRXUGHVPDUTXHXUV
SURQRVWLTXHVFRQQXVFRPPHOHVUpFHSWHXUVDX[°VWURJqQHVHWjODSURJHVWpURQHDLQVLTXHSRXU
OHJUDGHKLVWRORJLTXHDXVHLQGX&HQWUH5pJLRQDOGH/XWWHFRQWUHOH&DQFHU3DXO6WUDXVVGH
6WUDVERXUJ )LJXUH ¶ 1RV UpVXOWDWV LQGLTXHQW TXH OH QLYHDX G¶H[SUHVVLRQ GH ''% HVW
LQYHUVHPHQW FRUUpOp DYHF OH JUDGH KLVWRORJLTXH 6%5 (Q HIIHW OHV WXPHXUV PDPPDLUHV
IDLEOHPHQWGLIIpUHQFLpHVGHKDXWJUDGH6%5H[SULPHQWVLJQLILFDWLYHPHQWPRLQV''%
S TXHFHOOHVGH IDLEOHJUDGH 6%5 ELHQGLIIpUHQFLpHV )LJXUH¶(QDFFRUG
DYHF ODGLVWULEXWLRQGHVpFKDQWLOORQVGH WXPHXUVHQWUH O¶H[SUHVVLRQGH(5HW OHJUDGH6%5
GDQVODTXHOOHG¶HQWUHHX[DYHFXQJUDGH6%5 VRQW(5SRVLWLIVHWDYHFXQJUDGH
6%5VRQW(5QpJDWLYHVO¶H[SUHVVLRQGH''%HVWpJDOHPHQWFRUUpOpHSDYHF
FHOOHGXUpFHSWHXUDX[°VWURJqQHV)LJXUH¶

,GHQWLILFDWLRQGXPpFDQLVPHPROpFXODLUHH[SOLTXDQWHQSDUWLHOHU{OHGH''%GDQV
OHFRQWU{OHGHVFDSDFLWpVLQYDVLYHV
 6XU OD EDVH GH O¶DQDO\VH WUDQVFULSWRPLTXH UpYpODQW TXH ''% SXLVVH DYRLU FRPPH
JqQH FLEOH FHOXL FRGDQW ,ț%Į QRXV QRXV VRPPHV LQWpUHVVpV j pWXGLHU OHV FRQVpTXHQFHV VXU
O¶DFWLYLWp GH 1)ț% 'DQV XQ HU WHPSV QRXV DYRQV YpULILp SDU 573&5 :HVWHUQ EORW HW
LPPXQRF\WRIOXRUHVFHQFH O¶H[SUHVVLRQ G¶,ț%Į VHORQ O¶H[SUHVVLRQ GH ''% GDQV OHV GHX[
PRGqOHVFHOOXODLUHV&HVDQDO\VHVUpYqOHQWTXH ODVXUH[SUHVVLRQGH''%HVWFRUUpOpHjXQH
DXJPHQWDWLRQ GH O¶H[SUHVVLRQ G¶,ț%Į DX[ QLYHDX[ WUDQVFULSWLRQQHO HW WUDGXFWLRQQHO
FRQILUPDQW O¶REVHUYDWLRQ SUpDODEOH ORUV GH O¶DQDO\VH WUDQVFULSWRPLTXH VXU SXFH j$'1 /HV
FRQVpTXHQFHVVXUO¶DFWLYLWpWUDQVFULSWLRQQHOOHGH1)ț%SDUXQJqQHUDSSRUWHXUVRXVFRQWU{OH
GHPRWLIV ț% VRQW DORUV pYDOXpHV HW OHV UpVXOWDWV PRQWUHQW TXH FHWWH DFWLYLWp HVW IRUWHPHQW
GLPLQXpH GDQV OHV FHOOXOHV VXUH[SULPDQW''% FRPSDUDWLYHPHQW DX[ FHOOXOHV WpPRLQV'H
PrPH O¶H[SUHVVLRQ DX QLYHDX WUDQVFULSWLRQQHO GH OD003 XQ JqQH FLEOH GH1)ț% HVW
 
 

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pJDOHPHQWIRUWHPHQWGLPLQXpHDYHFODVXUH[SUHVVLRQGH''%(QUHODWLRQDYHFFHVUpVXOWDWV
OD WUDQVORFDWLRQ QXFOpDLUH GHV SURWpLQHV S HW S FRQVWLWXDQW OH FRPSOH[H 1)ț% HVW
IRUWHPHQW GLPLQXpH GDQV OHV FHOOXOHV VXUH[SULPDQW ''% FRPSDUDWLYHPHQW DX[ FHOOXOHV
WpPRLQV
'DQV XQ qPH WHPSV QRXV DYRQV YRXOXPRQWUHU VL''% HVW GLUHFWHPHQW LPSOLTXpH
GDQV O¶LQGXFWLRQGH O¶H[SUHVVLRQGXJqQHFRGDQW ,ț%Į3RXUFHODXQHDQDO\VHJOREDOHVXUOH
SURPRWHXUSUR[LPDOGHFHJqQHSDULPPXQRSUpFLSLWDWLRQVXUFKURPDWLQHDpWpUpDOLVpHVXUOHV
FHOOXOHV0'$0% VXUH[SULPDQW RX QRQ ''% DILQ G¶LGHQWLILHU XQ VLWH GH IL[DWLRQ GH
FHWWH SURWpLQH $ O¶DLGH GH VRQGHV ROLJRQXFOpRWLGLTXHV GpOLPLWDQW  UpJLRQV GX SURPRWHXU
SUR[LPDO UpJLRQV , j ,9 GX JqQH FRGDQW ,ț%Į O¶DQDO\VH SDU LPPXQRSUpFLSLWDWLRQ VXU
FKURPDWLQHUpYqOHXQVLWHVSpFLILTXHGHIL[DWLRQGH''%GDQVODUpJLRQ,,, ORFDOLVpHQWUH
 HW  SE $UWLFOH  $ILQ GH FDUDFWpULVHU OD SDUWLH GH OD UpJLRQ ,,, IL[DQW ''% 
VpTXHQFHV ROLJRQXFOpRWLGLTXHV 2 j 2 UHSUpVHQWDQW FHWWH UpJLRQ RQW pWp V\QWKpWLVpHV HW
XWLOLVpHVHQJHOUHWDUG3DUPLFHVVpTXHQFHVVHXOHOD2HVWFDSDEOHGHIL[HUVSpFLILTXHPHQW
OD SURWpLQH ''% 3OXVLHXUV ROLJRQXFOpRWLGHV PXWpV VXU GHX[ EDVHV FRQVpFXWLYHV GH FHWWH
VpTXHQFH2 RQW SHUPLV HQ JHO UHWDUG GH FDUDFWpULVHU SUpFLVpPHQW OD VpTXHQFH7&&&&77$
ORFDOLVpHHQWUHHWSEFRPPHOHVLWHGHIL[DWLRQGH''%GDQVODUpJLRQSUR[LPDOH
GXSURPRWHXUGXJqQHFRGDQW ,ț%Į$UWLFOH&HVLWHGHIL[DWLRQGH''%HVW ORFDOLVpHQ
GHKRUVGHVVLWHVGpMjFDUDFWpULVpVSRXUG¶DXWUHVIDFWHXUVGHWUDQVFULSWLRQWHOVTXH6SHW1)
ț%(QILQ XQH DQDO\VH IRQFWLRQQHOOH GXSURPRWHXU D pWp UpDOLVpHj SDUWLU GX FORQDJH G¶XQH
UpJLRQ GH  SE FRUUHVSRQGDQW DX SURPRWHXU SUR[LPDO GX JqQH FRGDQW ,ț%Į TXL HVW
LQWpJUpHHQDPRQWG¶XQJqQHUDSSRUWHXUGHW\SHOXFLIpUDVHGDQVOHYHFWHXUSODVPLGLTXHS*/
EDVLTXH$O¶DLGHGHFHWRXWLOQRXVDYRQVPRQWUpSDUWUDQVIHFWLRQWUDQVLWRLUHTXHO¶DFWLYLWpGX
SURPRWHXU GX JqQH ,ț%Į HVW IRUWHPHQW SOXV pOHYpH GDQV OHV FHOOXOHV 0'$0%
VXUH[SULPDQW''%TXHGDQV OHV FHOOXOHV WpPRLQV'HPrPH ORUVTXH OH VLWHGH IL[DWLRQGH
''% QRXYHOOHPHQW FDUDFWpULVp HVW PXWp GDQV OD UpJLRQ SUR[LPDOH GX SURPRWHXU GX JqQH
G¶,ț%ĮTXLFRQWU{OHOHJqQHUDSSRUWHXUO¶H[SUHVVLRQGHFHOXLFLHVWIRUWHPHQWGLPLQXpHGDQV
OHV FHOOXOHV 0'$0% VXUH[SULPDQW ''% $UWLFOH  &HWWH DQDO\VH IRQFWLRQQHOOH GX
SURPRWHXU GX JqQH G¶,ț%Į FRQILUPH DLQVL O¶DQDO\VH WUDQVFULSWLRQQHOOH GH FH JqQH UpDOLVpH
SUpFpGHPPHQW SDU 573&5 HQWUH OHV FHOOXOHV 0'$0% TXL VXUH[SULPHQW RX QRQ OD
SURWpLQH''%/¶HQVHPEOHGHFHVUpVXOWDWVHVWpJDOHPHQWGpPRQWUpDYHFODOLJQpHGHFHOOXOHV
WXPRUDOHVPDPPDLUHV0&)TXLVXUH[SULPHQWQDWXUHOOHPHQW''%)LJXUH¶1RXVDYRQV
WHQWpGHFRPSUHQGUHFRPPHQW''%HQVHIL[DQWVXUVRQVLWHVSpFLILTXHLQGXLWO¶H[SUHVVLRQ
 
 

 
 
 
 
 
)LJXUH¶([SUHVVLRQGH''%GDQVOHVpFKDQWLOORQVFOLQLTXHVGHWXPHXUVPDPPDLUHVVHORQOHXUJUDGH
KLVWRORJLTXHHWOHXUVWDWXW(5
$/HV$51VWRWDX[VRQWH[WUDLWVjSDUWLUGHWXPHXUVPDPPDLUHVLVVXHVGHSDWLHQWHV/¶H[SUHVVLRQGH''%
HVW pYDOXpH SDU 573&5 HQ WHPSV UpHO GDQV FKDTXH WXPHXU  PHVXUHV /HV QLYHDX[ GH &W GH ''% VRQW
QRUPDOLVpVDYHFOHVYDOHXUVGHV&WGHVFRQWU{OHVLQWHUQHV8ELTXLWLQH%8%%HW53/32&HWWHH[SUHVVLRQGH
''% HVW FRUUpOpH DYHF OH JUDGH KLVWRORJLTXH 6%5 HW O¶H[SUHVVLRQ GH (5Į /HV EDUUHV KRUL]RQWDOHV GDQV OHV
JUDSKLTXHV UHSUpVHQWHQW ODPpGLDQH SRXU FKDTXH JUDGH6%5HW VHORQ OH VWDWXW G¶(5 RX /HV GLIIpUHQFHV
HQWUHOHVJURXSHVVRQWVWDWLVWLTXHPHQWpYDOXpHVSDUOHWHVW$129$RQHZD\HWSDUHZLVHGSXLVFRPSDUpHVDYHF
XQWHVWGH6WXGHQW1HZPDQ.HXOV/HVGLIIpUHQFHVVRQWVLJQLILFDWLYHVSRXUXQS%/HVpFKDQWLOORQVGH
WXPHXUVGHVSDWLHQWVQ VHGLVWULEXHQWVHORQO¶H[SUHVVLRQGH(5ĮHWOHJUDGHKLVWRORJLTXH6%5

  
 
 
 
 
)LJXUH¶,GHQWLILFDWLRQSUpFLVHGXVLWHGHIL[DWLRQGH''%GDQVOHSURPRWHXUSUR[LPDOHWFRQVpTXHQFH
VXUO¶H[SUHVVLRQGXJqQH,ț%ĮGDQVOHVFHOOXOHVWXPRUDOHVPDPPDLUHV0&)$6L[ROLJRQXFOpRWLGHV2
j2PDUTXpVDX3HWFRUUHVSRQGDQWjODUpJLRQ,,,GXSURPRWHXU,ț%ĮYRLU$UWLFOHVRQWXWLOLVpVSRXUGHV
H[SpULHQFHVGHJHO UHWDUGDYHFGHVSURWpLQHV QXFOpDLUHV JH[WUDLWHVGHFHOOXOHV0&)VDXYDJHV16SRXU
FRPSOH[HQRQVSpFLILTXHHW)UHHSUREHSRXUVRQGHOLEUH%/DVSpFLILFLWpGHO¶DFWLYLWpGHOLDLVRQGH''%VXU
O¶ROLJRQXFOpRWLGH 2 HVW PRQWUpH SDU XQ WHVW GH FRPSpWLWLRQ HQ JHO UHWDUG HQ XWLOLVDQW XQ H[FqV GH VRQGH
VSpFLILTXH 2 QRQ PDUTXpH 6& GH  j  IRLV HQ H[FqV RX DYHF XQ ROLJRQXFOpRWLGH QRQ VSpFLILTXH
FRUUHVSRQGDQWDXVLWHFRQVHQVXV1)ț%IRLVHQH[FqV16&&/DSUpVHQFHGH''%HVWFRQILUPpHSDUXQ
VXSHUUHWDUG XWLOLVDQW  J GH SURWpLQHV QXFOpDLUHV GH FHOOXOHV 0&) SUpLQFXEpHV DYHF XQ DQWLFRUSV
VSpFLILTXHPHQWGLULJpFRQWUH''%DQWL''%/DVSpFLILFLWpGXUpVXOWDWHVWPRQWUpHSDUXQVXSHUUHWDUGDYHF
XQ DQWLFRUSV QRQ VSpFLILTXH WHO TXH FHOXL GLULJp FRQWUH OD SGX FRPSOH[H1)ț% DQWLS1)ț% '/D
VpTXHQFH GX VLWH GH IL[DWLRQ GH ''% HVW GpWHUPLQpH SUpFLVpPHQW SDU JHO UHWDUG HQ XWLOLVDQW GHV SURWpLQHV
QXFOpDLUHV  J GH FHOOXOHV 0&) LQFXEpHV DYHF GLIIpUHQWV ROLJRQXFOpRWLGHV 2 PDUTXpV PXWpV VXU 
QXFOpRWLGHVFRQVpFXWLIVHWQRPPpV0XWj0XW8QHH[SpULHQFHGHFRPSpWLWLRQHVWUpDOLVpHVXUODVRQGH2
VDXYDJHUDGLRPDUTXpHDYHF OHVROLJRQXFOpRWLGHVPXWpVQRQPDUTXpVHWIRLVHQH[FqV16VLJQLILHFRPSOH[H
QRQVSpFLILTXH(/DFRQVpTXHQFHGHODVXUH[SUHVVLRQGH''%VXUODWUDQVFULSWLRQGXJqQH,ț%ĮHVWpWXGLpH
SDUXQHDQDO\VHIRQFWLRQQHOOHGHVRQSURPRWHXUSUR[LPDO/HVFHOOXOHVWXPRUDOHVPDPPDLUHVVDXYDJHV:WVRQW
WUDQVIHFWpHV WUDQVLWRLUHPHQW DYHF XQ SODVPLGH SRUWDQW OH JqQH UDSSRUWHXU FRGDQW OD OXFLIpUDVH SODFp VRXV OH
FRQWU{OH GX SURPRWHXU SUR[LPDO G¶,ț%Į VDXYDJH HW GDQV OD ERQQH RULHQWDWLRQ S*/,ț% /XF RX LQYHUVp
S*/,ț%5HY/XFFRPPHFRQWU{OHQpJDWLIRXHQFRUHPXWpVHORQ O¶ROLJRQXFOpRWLGH20XWGDQV OH VLWHGH
IL[DWLRQ GH ''% S*/,ț% 0XW /XF (Q PrPH WHPSV OHV FHOOXOHV VRQW pJDOHPHQW WUDQVIHFWpHV DYHF
S69ȕJDODFWRVLGDVH FRPPH SODVPLGH GH QRUPDOLVDWLRQ $SUqV O\VH GHV FHOOXOHV WUDQVIHFWpHV OHV DFWLYLWpV
OXFLIpUDVH HW ȕJDODFWRVLGDVH VRQW PHVXUpH /¶DFWLYLWp UHODWLYH GX SURPRWHXU ,ț%Į HVW GpWHUPLQpH FRPPH OD
PR\HQQH OD GpYLDWLRQ VWDQGDUG GH  H[SpULHQFHV LQGpSHQGDQWHV PHVXUHV SDU H[SpULHQFH GHV UDSSRUWV GH
O¶DFWLYLWpOXFLIpUDVHVXUFHOOHGHODȕJDODFWRVLGDVH/HVGLIIpUHQFHVHQWUHOHVFHOOXOHV0'$0%HW0&)RX
HQFRUHHQWUHS*/,ț%0XW/XFHWS*/,ț%/XFVRQWVLJQLILFDWLYHVSRXUXQS
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)LJXUH ¶ &RQVpTXHQFH GH O¶LQKLELWLRQ GH O¶H[SUHVVLRQ G¶,ț%Į LQGXLWH SDU ''% VXU OD WUDQVORFDWLRQ
QXFOpDLUHGXFRPSOH[HSHWSGH1)ț%/¶H[SUHVVLRQG¶,ț%ĮHVWLQKLEpHGDQVOHVFHOOXOHV0'$0%
VXUH[SULPDQW ''% HQ XWLOLVDQW GHV SDUWLFXOHV OHQWLYLUDOHV FRQWHQDQW OHV VK$51 VSpFLILTXHV /HV FHOOXOHV
WpPRLQV FRUUHVSRQGHQW DX[ FHOOXOHV 0'$0% VXUH[SULPDQW ''% PDLV LQIHFWpHV SDU GHV SDUWLFXOHV
OHQWLYLUDOHVSHUPHWWDQWODV\QWKqVHGHVK$51QRQVSpFLILTXHV/HVFRQVpTXHQFHVGHO¶LQKLELWLRQGHO¶H[SUHVVLRQ
G¶,ț%ĮVXUODWUDQVORFDWLRQQXFOpDLUHGHVSURWpLQHVSHWS1)ț%VRQWpYDOXpHVSDULPPXQRF\WRIOXRUHVFHQFH
jO¶DLGHGHVDQWLFRUSVVSpFLILTXHVFRUUHVSRQGDQWV'HX[FORQHV0'$''%FOVK,ț%ĮHWSUpVHQWDQWXQH
LQKLELWLRQ IRUWH GH O¶H[SUHVVLRQ G¶,ț%Į DSUqV O¶DQDO\VH SDU 573&5 HW:HVWHUQ EORW VRQW XWLOLVpV GDQV FHWWH
pYDOXDWLRQHWFRPSDUpVjGHX[FHOOXOHVWpPRLQV0'$''%FOVKFRQWUROHW/HVQR\DX[GHVFHOOXOHVVRQW
FRORUpVDX+RHFKVW0HUJHVLJQLILH ODVXSHUSRVLWLRQGHODUpYpODWLRQGHSRXS1)ț%VXUODUpYpODWLRQDX
+RHFKVWGHVQR\DX[&HWWHILJXUHHVWUHSUpVHQWDWLYHGHWURLVH[SpULHQFHVUpDOLVpHVLQGpSHQGDPPHQW
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)LJXUH¶,PSRUWDQFHGH1)ț%GDQVOHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVGHVFHOOXOHVWXPRUDOHVWpPRLQV
1HR0'$0%HW6.%5$/HVFHOOXOHVVRQWWUDLWpHVDYHFJPOGHSHSWLGH61RXFRQWU{OHSHQGDQW
KHXUHV$ILQGHPHVXUHUO¶LQKLELWLRQGHFHWUDLWHPHQWVXU1)ț%O¶DFWLYLWpWUDQVFULSWLRQQHOOHGHFHGHUQLHUHVW
pYDOXpHHQWUDQVIHFWDQWOHVFHOOXOHVWUDLWpHVSDU61RXOHSHSWLGHFRQWU{OHDYHFOHS*/1)ț%/XFjQRXYHDX
SHQGDQWKHXUHVHQSUpVHQFHGXSODVPLGHS69ȕJDOSRXUODQRUPDOLVDWLRQ/¶DFWLYLWpWUDQVFULSWLRQQHOOHGH
1)ț%HVWHQVXLWHPHVXUpHHQGRVDQWODOXFLIpUDVHGDQVOHVFHOOXOHV/HVUpVXOWDWVVRQWH[SULPpVFRPPHO¶DFWLYLWp
UHODWLYH GH 1)ț% TXL FRUUHVSRQG j OD PR\HQQH  OD GpYLDWLRQ VWDQGDUG GH  H[SpULHQFHV LQGpSHQGDQWHV 
PHVXUHVSDUH[SpULHQFHGHVUDSSRUWVGHO¶DFWLYLWpOXFLIpUDVHVXUFHOOHGHODȕJDODFWRVLGDVH/HVGLIIpUHQFHVHQWUH
OHVFHOOXOHV0'$0%WUDLWpHVDYHFOHSHSWLGHFRQWU{OHHWFHOOHVDYHFOHSHSWLGH61VRQWVLJQLILFDWLYHVSRXU
XQ S $XFXQH GLIIpUHQFH VLJQLILFDWLYH Q¶HVW REVHUYpH HQWUH OHV FHOOXOHV 1HR QRQ WUDLWpHV HW OHV FHOOXOHV
WUDLWpHVDYHFOHSHSWLGHFRQWU{OH%/HVFDSDFLWpVPLJUDWULFHVGHVFHOOXOHV1HRWUDLWpHVDYHFJPOGH61
RXGHSHSWLGHFRQWU{OHVRQWpYDOXpHVSDU OH WHVWGHEOHVVXUHGXUDQWKHXUHVHW OD ILJXUHHVWUHSUpVHQWDWLYHGH
WURLVH[SpULHQFHVUpDOLVpHVLQGpSHQGDPPHQW&HW'/HVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVGHVFHOOXOHVWUDLWpHV
DYHF  JPO GH SHSWLGH 61 RX FRQWU{OH VRQW pYDOXpHV GXUDQW  KHXUHV SDU OD PpWKRGH GH OD FKDPEUH
PRGLILpHGH%R\GHQUHVSHFWLYHPHQWVDQVRXDYHFGXPDWULJHO/HVFHOOXOHVPLJUDWULFHVHWLQYDVLYHVVRQWFRORUpHV
DYHF GX &U\VWDO YLROHW HW O¶DEVRUEDQFH HVW PHVXUp j  QP /HV GRQQpHV VRQW LVVXHV GH  H[SpULHQFHV
LQGpSHQGDQWHV  PHVXUHV SDU H[SpULHQFH HW VRQW H[SULPpHV FRPPH OD PR\HQQH  6(0 GX SRXUFHQWDJH GH
FHOOXOHVWUDLWpHVDYHFOHSHSWLGHFRQWU{OHIL[pFRPPHOHGHO¶H[SpULHQFH/HVGLIIpUHQFHVHQWUHOHVFHOOXOHV
WUDLWpHVDYHFOH61HWFHOOHVDYHFOHSHSWLGHFRQWU{OHVRQWVLJQLILFDWLYHVSRXUXQS/HVLPDJHVSUpVHQWpHV
HW REWHQXHV JUkFH j XQ PLFURVFRSH j FRQWUDVWH GH SKDVH pTXLSp G¶XQH FDPpUD VRQW UHSUpVHQWDWLYHV GHV 
H[SpULHQFHVUpDOLVpHVLQGpSHQGDPPHQWODEDUUHP
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GXJqQHFRGDQW,ț%Į3RXUFHODQRXVDYRQVDQDO\VpSDULPPXQRSUpFLSLWDWLRQGHFKURPDWLQH
G¶pYHQWXHOOHVPRGLILFDWLRQVpSLJpQpWLTXHVDFpW\ODWLRQHWPpWK\ODWLRQDXQLYHDXGHVKLVWRQHV
+DLQVLTXHODSUpVHQFHGHVDFpW\OWUDQVIpUDVHVGHODIDPLOOH&%3SFRQQXHSRXULQWHUDJLU
DYHF''%0DUWLQH]HWDO'DWWDHWDODXQLYHDXGXSURPRWHXUSUR[LPDOGX
JqQHFRGDQW,ț%Į&HVUpVXOWDWVSUpVHQWpVGDQVO¶$UWLFOHQHPRQWUHQWDXFXQHYDULDWLRQDX
QLYHDX GHV PRGLILFDWLRQV pSLJpQpWLTXHV GHV KLVWRQHV + 3DU FRQWUH OD VXUH[SUHVVLRQ GH
''% GDQV OHV FHOOXOHV 0'$0% HQWUDvQH XQH DXJPHQWDWLRQ GX UHFUXWHPHQW GH
&%3S DX QLYHDX GX VLWH G¶LQLWLDWLRQ GH OD WUDQVFULSWLRQ GX SURPRWHXU GX JqQH FRGDQW
,ț%ĮSDUUDSSRUWDX[FHOOXOHVWpPRLQV1HR
'DQVXQqPHWHPSVQRXVDYRQVPRQWUpTXH''%UpGXLWOHVFDSDFLWpVLQYDVLYHVGHV
FHOOXOHV WXPRUDOHV PDPPDLUHV HQ SDUWLFLSDQW j O¶LQGXFWLRQ GH O¶H[SUHVVLRQ G¶,ț%Į TXL
HQWUDvQH ODGLPLQXWLRQGH O¶DFWLYLWpFRQVWLWXWLYHGH1)ț%3RXUFHODQRXVDYRQVGpYHORSSp
XQHOLJQpHGHFHOOXOHV0'$0%VXUH[SULPDQW''%GDQVODTXHOOHO¶H[SUHVVLRQLQGXLWH
G¶,ț%Į HVW LQKLEpH SDU OD VWUDWpJLH G¶$51 LQWHUIpUHQFH j O¶DLGH GH SDUWLFXOHV OHQWLYLUDOHV
VSpFLILTXHV /¶LQKLELWLRQ GH O¶H[SUHVVLRQ G¶,ț%Į HVW YpULILpH SDU 573&5 HW :HVWHUQ EORW
$UWLFOH  'H PrPH OHV FRQVpTXHQFHV GH FHWWH LQKLELWLRQ VXU O¶DFWLYLWp GH 1)ț% VRQW
YpULILpHV SDU WUDQVIHFWLRQ WUDQVLWRLUH j O¶DLGH GX SODVPLGH SRUWDQW XQ JqQH UDSSRUWHXU VRXV
FRQWU{OH GH PRWLIV ț% $UWLFOH  HW SDU LPPXQRIOXRUHVFHQFH SHUPHWWDQW GH YLVXDOLVHU OD
WUDQVORFDWLRQQXFOpDLUHGXFRPSOH[HSHWS)LJXUH¶1RXVUDSSRUWRQVGDQVO¶DUWLFOH
TXH O¶LQKLELWLRQ GH O¶H[SUHVVLRQ G¶,ț%Į LQGXLWH SDU''% UHVWDXUH HQ SDUWLH OHV FDSDFLWpV
PLJUDWULFHV HQ FKDPEUHPRGLILpH GH%R\GHQ DLQVL TXH OHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV
0'$0% DVVRFLpH j XQH UpH[SUHVVLRQ GH OD003(Q SDUDOOqOH QRXV DYRQVPRQWUp
TXH OH WUDLWHPHQW GHV FHOOXOHV WpPRLQV :W RX 1HR DYHF OH SHSWLGH 61 TXL LQKLEH OD
WUDQVORFDWLRQ QXFOpDLUH GX FRPSOH[H 1)ț% HQWUDvQH pJDOHPHQW XQH GLPLQXWLRQ WUqV
VLJQLILFDWLYHGHOHXUVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVHQFRPSDUDLVRQjOHXUWUDLWHPHQWDYHF
OHSHSWLGHFRQWU{OH)LJXUH¶

&HVUpVXOWDWVIRQWO¶REMHWG¶XQDUWLFOHDFWXHOOHPHQWHQUpYLVLRQGDQV&DQFHU5HVHDUFK
$UWLFOH'DPDJHG'1$ELQGLQJ$QRYHO UHJXODWRU RI EUHDVW WXPRU LQYDVLRQDQG
1)ț%DFWLYLW\
 
 

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'$0$*(' '1$ %,1',1*  $ 129(/ 5(*8/$725 2) %5($67 78025
,19$6,21$1'1)ț%$&7,9,7<
0DULH (QQHQ 1DGqJH 7RXFKH 6RSKLH 3LQHO 5pPL .ORW] 9DQHVVD %HVDQFHQRW
(PLOLH %UXQQHU 'HQLVH 7KLHEDXW /LRQHO 'RPHQMRXG )UDQoRLV 3OpQDW 6WpSKDQLH
*UDQGHPDQJH3KLOLSSH%HFXZH
&5$1&HQWUHGH5HFKHUFKHHQ$XWRPDWLTXHGH1DQF\805&1568QLYHUVLWpGH
/RUUDLQH )DFXOWp GHV 6FLHQFHV HW 7HFKQRORJLHV %3   9DQGRHXYUHOqV1DQF\
&HGH[)UDQFH
6HUYLFH G
DQDWRPLH HW F\WRORJLH SDWKRORJLTXHV K{SLWDX[ GH %UDERLV &+8 GH 1DQF\
8QLYHUVLWpGH/RUUDLQHDOOpHGX0RUYDQ9DQGRHXYUHOqV1DQF\)UDQFH

&RUUHVSRQGLQJDXWKRU
3KLOLSSH%HFXZH&5$1&HQWUHGH5HFKHUFKHHQ$XWRPDWLTXHGH1DQF\805&156
8QLYHUVLWpGH/RUUDLQH)DFXOWpGHV6FLHQFHVHW7HFKQRORJLHV%39DQGRHXYUH
OqV1DQF\&HGH[)UDQFH
(PDLO3KLOLSSH%HFXZH#XQLYORUUDLQHIU3KRQH
7KHVHDXWKRUVFRQWULEXWHGHTXDOO\WRWKHFRVXSHUYLVLQJRIWKLVVWXG\
5XQQLQJWLWOH''%FRQWUROVEUHDVWWXPRULQYDVLRQYLD1)ț%
.H\ZRUGV''%1)ț%EUHDVWFDQFHUPLJUDWLRQLQYDVLRQ
:RUGFRXQW
7RWDOQXPEHURIGLVSOD\LWHPV

 
 

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$%675$&7
'DPDJHG'1$%LQGLQJ''%LVNQRZQIRULWVUROHLQ'1$UHSDLU5HFHQWO\ZHUHSRUWHG
WKDW''%LVRYHUH[SUHVVHGFRQVWLWXWLYHO\LQQRQLQYDVLYHEUHDVWWXPRUFHOOVDQGSOD\VDUROH
DVDQDFWLYDWRURIFHOOF\FOHSURJUHVVLRQE\UHJXODWLQJJHQHH[SUHVVLRQ+RZHYHUWKLVSURWHLQ
LV QRW H[SUHVVHG LQ LQYDVLYH EUHDVW WXPRU FHOOV $OVR ZH FRQGXFWHG WKH SUHVHQW VWXG\ WR
HYDOXDWHWKHFRQVHTXHQFHRI''%RYHUH[SUHVVLRQLQLQYDVLYHSURSHUWLHVRIDJJUHVVLYHEUHDVW
WXPRU FHOOV DQG WR LGHQWLI\ WKH PROHFXODU PHFKDQLVP LQYROYHG :H UHSRUW WKDW ''%
RYHUH[SUHVVLQJ LQYDVLYH EUHDVW WXPRU FHOOV GLVSOD\ D VLJQLILFDQW UHGXFWLRQ LQ PRWLOLW\ DQG
LQYDVLYHQHVVLQYLWURDVZHOODVFRORQL]DWLRQRIOXQJVLQYLYRXVLQJ[HQRJUDIWPRGHOV7KLVZDV
DVVRFLDWHGZLWK D GHFUHDVH LQ WKH FRQVWLWXWLYH QXFOHDU IDFWRUNDSSD% 1)ț% DFWLYLW\ DQG
PDWUL[PHWDOORSURWHDVH 003 H[SUHVVLRQ:H GHPRQVWUDWH WKDW ''% GHFUHDVHV 1)ț%
DFWLYLW\ E\ XSUHJXODWLQJ WKH ,ț%Į JHQH H[SUHVVLRQ WKURXJK LWV ELQGLQJ WR '1$ VHTXHQFH
ORFDWHG LQ WKH SUR[LPDO SURPRWHU RI WKLV JHQH ,Q DGGLWLRQ ZH VKRZ WKDW ''% H[HUWV LWV
QHJDWLYHFRQWURORILQYDVLYHDELOLWLHVRIEUHDVWWXPRUFHOOVWKURXJKLWVLQYROYHPHQWWRWKH,ț%Į
JHQHH[SUHVVLRQ,QGHHGNQRFNGRZQRI''%LQGXFHG,ț%ĮJHQHH[SUHVVLRQUHVWRUHG1)ț%
DFWLYLW\ DQG 003 H[SUHVVLRQ DV ZHOO DV LQYDVLYH SURSHUWLHV RI ''%RYHUH[SUHVVLQJ
DJJUHVVLYH EUHDVW WXPRU FHOOV %\ WKH LGHQWLILFDWLRQ RI WKLV QRYHO PROHFXODU PHFKDQLVP LQ
ZKLFK''%SOD\VDQLPSRUWDQWUROHRXUILQGLQJVEULQJDQHZXQGHUVWDQGLQJRIKRZEUHDVW
FDQFHUFHOOVSURJUHVVWRZDUGDQLQYDVLYHSKHQRW\SHDQGUHYHDOWKHSRWHQWLDOFOLQLFDOLQWHUHVWRI
''%

,1752'8&7,21
'HYHORSPHQWRIPHWDVWDWLFGLVHDVHLVWKHSULPDU\FDXVHRIPRUWDOLW\LQSDWLHQWVZLWKEUHDVW
FDQFHU7KLVLVDPXOWLVWHSHYHQWFRPSULVLQJLQYDVLRQRIPDPPDU\FDUFLQRPDFHOOVLQWRWKH
DGMDFHQW WLVVXHV HQWU\ RI WXPRU FHOOV LQ WKH V\VWHPLF FLUFXODWLRQ H[WUDYDVDWLRQ WR GLVWDQW
RUJDQV DQG ILQDOO\ PHWDVWDWLF FRORQL]DWLRQ PDLQO\ LQ OXQJV OLYHU ERQHV DQG WKH FHQWUDO
QHUYRXVV\VWHP'HVSLWHVLJQLILFDQWDGYDQFHVLQGLDJQRVLQJDQGWUHDWLQJEUHDVWFDQFHURQH
RI WKHPDMRU FOLQLFDO DQG VFLHQWLILF SUREOHPVZKLFK UHPDLQ XQUHVROYHG LV WKH SUHGLFWLRQ RI
EUHDVWWXPRUSURJUHVVLRQWRZDUGPHWDVWDVLV$OVRLGHQWLILFDWLRQRIQHZSUHGLFWLYHPDUNHUVRI
PHWDVWDWLFGHYHORSPHQWDSSHDUVUHOHYDQW
:H GHVFULEHG UHFHQWO\ WKDW WKH 'DPDJHG '1$ ELQGLQJ  ''% SURWHLQ ZKLFK ZDV
RULJLQDOO\LGHQWLILHGDVDQDFFHVVRU\IDFWRULQQXFOHRWLGHH[FLVLRQUHSDLURI89LQGXFHG'1$
 
 

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GDPDJHLVLQYROYHGLQEUHDVWWXPRUJURZWK''%LVRYHUH[SUHVVHGLQQRQPHWDVWDWLFEUHDVW
WXPRUFHOOVDQGSOD\VDUROHLQWKHLUSUROLIHUDWLRQE\IDYRXULQJ*6WUDQVLWLRQHQWU\DQGWKHLU
SURJUHVVLRQWKURXJKWKH6SKDVHRIWKHFHOOF\FOH:HUHSRUWHG WKDW''%VWLPXODWHVWKH
SUROLIHUDWLRQRIQRQPHWDVWDWLFEUHDVW WXPRUFHOOVDW OHDVW LQSDUWE\PDLQWDLQLQJD ORZEDVDO
H[SUHVVLRQRIPLWRFKRQGULDOVXSHUR[LGHGLVPXWDVH0Q62'WKURXJKLWVELQGLQJWRDVSHFLILF
DQGZHOOFKDUDFWHUL]HG'1$VHTXHQFHLQWKHSUR[LPDOSURPRWHURIWKH0Q62'JHQH,Q
DGGLWLRQ LQPHWDVWDWLFEUHDVW WXPRUFHOOV''% LVQRW H[SUHVVHGDQGDKLJKEDVDO0Q62'
OHYHO LV REVHUYHG ZKLFK LV VKDUS LQ FRQWUDVW WR QRQ PHWDVWDWLF FHOOV ,Q WKHVH FHOOV WKH
DQWLR[LGDQWHQ]\PHZDV LQYROYHG LQ WKH LQYDVLYHDELOLW\RI WKHVHFHOOVWKURXJK LWVFRQWURORI
PDWUL[PHWDOORSURWHDVH003DFWLYLW\
%DVHGRQWKHVHUHVXOWVZHK\SRWKHVL]HGWKDWWKH''%SURWHLQPLJKWEHLQYROYHGLQWKH
FRQWURO RI FHOO PLJUDWLRQ LQYDVLYHQHVV DQG EUHDVW WXPRU SURJUHVVLRQ 7R YHULI\ WKLV
K\SRWKHVLV ZH VWXGLHG WKH FRQVHTXHQFH RI ''% RYHUH[SUHVVLRQ LQ WKH LQYDVLYH DQG
PHWDVWDWLFSURSHUWLHVRIDJJUHVVLYHEUHDVWFDQFHUFHOOV+HUHZHGHPRQVWUDWHLQYLWURDVZHOODV
LQYLYRWKDW''%UHGXFHVVLJQLILFDQWO\PRWLOLW\DQGLQYDVLYHQHVVRIPHWDVWDWLFEUHDVWFDQFHU
FHOOVZKHQLWVJHQHLVRYHUH[SUHVVHG:HKDYHLGHQWLILHGWKDW''%SOD\VWKLVUROHWKURXJKLWV
LQYROYHPHQW LQ ,QKLELWRU NDSSD% DOSKD ,ț%Į JHQH H[SUHVVLRQ DQG LQ FRQVHTXHQFH LQ WKH
QHJDWLYHFRQWURORIFRQVWLWXWLYHQXFOHDUIDFWRUNDSSD%1)ț%DFWLYLW\7KLVODWWHUELQGVWR
'1$DVKHWHURRUKRPRGLPHUV WKDWDUHFRPSRVHGRI ILYHSRVVLEOHSURWHLQVEHORQJLQJ WR WKH
5HO IDPLO\ F5HO5HO%DQGS5HO$SDQGS DQGZKLFKDUHPDLQWDLQHG LQD ODWHQW
IRUP LQ WKH F\WRSODVP WKURXJK LQWHUDFWLRQ ZLWK WKH LQKLELWRU\ ,ț%Į SURWHLQ  1)ț%
WUDQVFULSWLRQIDFWRULVFRQVWLWXWLYHO\DFWLYDWHGLQPHWDVWDWLFEUHDVWWXPRUFHOOVDQGSOD\VDUROH
LQ WKHLUPLJUDWLRQDQG LQYDVLYHDELOLWLHVE\ UHJXODWLQJ WKHH[SUHVVLRQRI WDUJHW JHQHV 
+RZHYHU WKHPROHFXODUPHFKDQLVP LQYROYHG LQ WKHFRQVWLWXWLYHDFWLYDWLRQRI1)ț% LVQRW
\HWFOHDUO\GHILQHGLQEUHDVWFDQFHU

0$7(5,$/6$1'0(7+2'6
3ODVPLGV
7KHSF'1$H[SUHVVLRQYHFWRUFRQWDLQLQJWKH''%RSHQUHDGLQJIUDPHF'1$ZDV
FRQVWUXFWHG DV GHVFULEHG SUHYLRXVO\  /HQWLYLUDO VK51$ FORQHV WDUJHWLQJ ,ț%Į DQG
QRQWDUJHWLQJ FRQWURO VHTXHQFHV ZHUH SXUFKDVHG IURP 6DQWD &UX] %LRWHFKQRORJ\ ,QF 7KH
WUDQVFULSWLRQDO DFWLYLW\ RI 1)ț% ZDV DVVHVVHG XVLQJ D OXFLIHUDVH UHSRUWHU SODVPLG XQGHU
 
 

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FRQWURO RI1)ț%ELQGLQJ VLWH DQG QDPHGS*/1)ț% /XF %'%LRVFLHQFHV )RU DQLPDO
VWXGLHVWKH''%RYHUH[SUHVVLQJDQGFRQWURO0'$0%FHOOVZHUHUHQGHUHGIOXRUHVFHQW
E\ WUDQVIHFWLRQ ZLWK WKH S:37*)3 H[SUHVVLRQ YHFWRU $GGJHQH 7KH ¶IODQNLQJ UHJLRQ
IURP± WRQXFOHRWLGH UHVLGXHVRI WKHKXPDQ ,ț%ĮJHQHZHUHDPSOLILHGE\3&5
IURP JHQRPLF '1$ XVLQJ WKH IROORZLQJ SULPHU SDLU IRUZDUG ¶
7*$$77&$*7&&$7**&77*&$**&¶ UHYHUVH ¶
**$7&7&&7*&$*&7&&77*$&&$7¶DQGWKHL3URRI70KLJKILGHOLW\'1$SRO\PHUDVH
DFFRUGLQJ WR WKHPDQXIDFWXUHU¶V LQVWUXFWLRQV %LR5DG7KH ES IUDJPHQW RI WKH ,ț%Į
SURPRWHU ZDV OLJDWHG IDVW OLJDWLRQ V\VWHP 3URPHJD EOXQW HQG WR WKH 6PD , OLQHDUL]HG
SURPRWHUOHVVS*/EDVLFYHFWRUFRQWDLQLQJWKHILUHIO\OXFLIHUDVHJHQH3URPHJD7KHSURSHU
VHQVH RI WKH ,ț%Į SURPRWHU LQWR WKH SODVPLGZDV YHULILHG E\ WKH FRPSOHWH'1$ VHTXHQFH
DQDO\VLV%HFNPDQFRXOWHUJHQRPLFV0H\ODQ)UDQFHDQGWKHUHVXOWLQJSODVPLGZDVGHVLJQHG
S*/ ,ț%/XF2QH SODVPLG FRQWDLQLQJ WKH UHYHUVHG ,ț%ĮSURPRWHUZDV XVHG DV QHJDWLYH
FRQWURODQGGHVLJQHGS*/,ț%5HY/XF
7KH''%ELQGLQJ VLWHZDVPXWDWHGDFFRUGLQJ WR WKHQXFOHRWLGHFKDQJHV LQ WKHPXWDQW
ROLJRQXFOHRWLGH20XW3ODVPLGFDUU\LQJSRLQWPXWDWLRQV LQ WKH''%ELQGLQJ VLWHZDV
REWDLQHG E\ KLJK ILGHOLW\ 3&5 DPSOLILFDWLRQ XVLQJ WKH L3URRI70 KLJKILGHOLW\ '1$
SRO\PHUDVH WKH S*/ ,ț% /XF DV WHPSODWH  QJ DQG WKH IROORZLQJ ¶SKRVSKRU\ODWHG
SULPHUV IRUZDUG ¶7*&*7&&77&&&DJ7$*$$*7&7*¶ QXFOHRWLGHV LQ ORZHUFDVH
LQGLFDWH SRLQW PXWDWLRQV LQ WKH ''% ELQGLQJ VLWH DQG UHYHUVH ¶
$&7*7**77$*****&7*&¶7KH3&5DPSOLILHGSODVPLGZDVFLUFXODUL]HGE\OLJDWLRQ
ZLWK WKH IDVW OLJDWLRQ V\VWHP 3URPHJD DQG WKH SUHVHQFH RI SRLQWPXWDWLRQV LQ WKH''%
ELQGLQJVLWHZDVYHULILHGE\'1$VHTXHQFHDQDO\VLVRIWKH ,ț%ĮSURPRWHU%HFNPDQFRXOWHU
JHQRPLFV

&HOOFXOWXUHWUDQVIHFWLRQVDQGLQIHFWLRQV
+XPDQ EUHDVW FDQFHU FHOO OLQHV 0&) 0'$0% DQG 6.%5 ZHUH FXOWXUHG LQ
530,PHGLXPZLWKRXWSKHQROUHG,QYLWURJHQVXSSOHPHQWHGZLWKYYIHWDOFDOI
VHUXP 6LJPD$OGULFK DV GHVFULEHG SUHYLRXVO\ &HOOVZHUH WUDQVLHQWO\ WUDQVIHFWHGZLWK
GLIIHUHQWOXFLIHUDVHUHSRUWHUSODVPLGVJDQGWKHS69ȕJDOSODVPLGJH[SUHVVLQJ
ȕJDODFWRVLGDVH ,QYLWURJHQ DV FRQWURO IRU WUDQVIHFWLRQ HIILFLHQF\ XVLQJ -HW3(, UHDJHQW
2]\PHDQGKDUYHVWHGKRXUVDIWHUWUDQVIHFWLRQ&HOOVZHUHVWDEO\WUDQVIHFWHGZLWKJRI
SF'1$H[SUHVVLRQYHFWRUFRQWDLQLQJWKH''%RSHQUHDGLQJIUDPHF'1$XVLQJ-HW3(,
UHDJHQW 2]\PH 2QH GD\ ODWHU WKH FORQHV ZHUH VHOHFWHG ZLWK  JP/ RI * IRU 
 
 

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ZHHNV5HVLVWDQW FORQHVZHUH LVRODWHG DQG WKHQ VFUHHQHG IRU''% H[SUHVVLRQ E\573&5
DQG:HVWHUQ EORW DQDO\VLV 2QH ZHHN EHIRUH H[SHULPHQWV FHOOV ZHUH SODFHG LQWR FRPSOHWH
PHGLXPZLWKRXW*7UDQVGXFWLRQUHDG\YLUDOSDUWLFOHV[WUDQVGXFLQJXQLWVRU78
FRQWDLQLQJ HLWKHU  WDUJHWVSHFLILF FRQVWUXFWV WKDW HQFRGH VKRUW KDLUSLQ 51$ VK51$
GHVLJQHG WR NQRFNGRZQ ,ț%Į JHQH H[SUHVVLRQ RU QRQWDUJHWLQJ FRQWURO VHTXHQFHV DQG D
SXURP\FLQUHVLVWDQFHJHQHIRUVHOHFWLRQRI WUDQVGXFHGFHOOVZHUHREWDLQHGIURP6DQWD&UX]
%LRWHFKQRORJ\ 2SWLPDO FRQGLWLRQV IRU HIILFLHQW WUDQVGXFWLRQ DQG JHQH VLOHQFLQJ ZLWK
SXURP\FLQ VHOHFWLRQZHUHGHWHUPLQHG IRU0'$0%FHOOV DV78FHOO7ZRGD\V ODWHU
WKH FORQHV ZHUH VHOHFWHG ZLWK  JP/ RI SXURP\FLQ IRU  GD\V (IILFLHQF\ RI ,ț%Į
NQRFNGRZQZDVGHWHUPLQHGLQUHVLVWDQWFHOOVE\573&5DQGZHVWHUQEORWDQDO\VHV

3UHSDUDWLRQRIWRWDOQXFOHDUDQGF\WRSODVPLFH[WUDFWV
+XPDQEUHDVWFDQFHUFHOOOLQHVZHUHO\VHGLQDP07ULV+&OEXIIHUS+FRQWDLQLQJ
P0('7$7ULWRQ;DQGDSURWHDVH LQKLELWRUFRFNWDLO DW& IRUPLQ$IWHU
FHQWULIXJDWLRQDW[JIRUPLQDW&WKHVXSHUQDWDQWZDVFROOHFWHGDVWRWDOSURWHLQ
H[WUDFW1XFOHDUDQGF\WRSODVPLFH[WUDFWVZHUHSUHSDUHGZLWKQXFOHDUH[WUDFWNLWDFFRUGLQJWR
WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV $FWLYH 0RWLI 3URWHLQ FRQFHQWUDWLRQV ZHUH GHWHUPLQHG
DFFRUGLQJWR/RZU\HWDOXVLQJERYLQHVHUXPDOEXPLQ%6$DVDVWDQGDUG%LR5DG

$QWLERGLHVZHVWHUQEORWDQGLPPXQRF\WRIOXRUHVFHQFH
$QWLERGLHVXVHGIRUZHVWHUQEORWDQGLPPXQRF\WRIOXRUHVFHQFHDWWKHRSWLPL]HGGLOXWLRQV
DUH GRQH LQ 6XSSOHPHQWDU\ 0HWKRGV :HVWHUQ EORW DQG GHWHFWLRQ ZLWK FKHPLOXPLQHVFHQW
VXEVWUDWHZHUHFDUULHGRXWDVGHVFULEHGSUHYLRXVO\ZLWKWRWDOJF\WRSODVPLFJ
DQGQXFOHDUJSURWHLQV
%UHDVWWXPRUFHOOVZHUHFXOWXUHGRQWRJODVVVLGHIRUGD\VEHIRUHFRQIOXHQFH&HOOVZHUH
IL[HG LQ  SDUDIRUPDOGHK\GH RYHU  PLQ DW URRP WHPSHUDWXUH WKHQ EORFNHG DQG
SHUPHDELOL]HG ZLWK 3%6 FRQWDLQLQJ  ERYLQH VHUXP DOEXPLQ 7ULWRQ ; $IWHU
H[SRVXUHWRWKHSULPDU\SRO\FORQDODQWLERGLHVGLOXWHGDWIRUKRXUDWURRPWHPSHUDWXUH
DQG WKUHH ZDVKHV LQ 3%6 FHOOV ZHUH LQFXEDWHG ZLWK WKH $OH[D FRQMXJDWHG VHFRQGDU\
DQWLERGLHV GLOXWHG DW  LQ 3%6 FRQWDLQLQJ%6$ DQG 7ULWRQ; IRU  KRXU DW URRP
WHPSHUDWXUH1XFOHLZHUH VWDLQHGZLWK'$3,GLOXWHGDW LQ3%6FRQWDLQLQJ%6$DQG
 
 

 
 
- 99 - 
7ULWRQ ; 7KH FHOOV ZHUH WKHQPRXQWHG LQ DQWLIDGLQJPHGLXP IOXRUVDIH0HUFN DQG
REVHUYHGZLWKDQHSLIOXRUHVFHQFHPLFURVFRSH(FOLSVHLZLWK;REMHFWLYH1LNRQ,PDJHV
ZHUH FROOHFWHG ZLWK D GLJLWDO FDPHUD 1LNRQ ';0) DQG PRQLWRUHG ZLWK ,PDJH
$QDO\VLV6\VWHPV/XFLD*/DERUDWRU\,PDJLQJVURVRIWZDUHYHUVLRQ

*HODWLQ]\PRJUDSK\
7KHHQ]\PDWLFDFWLYLWLHVRI003DQG003ZHUHGHWHUPLQHGE\JHODWLQ]\PRJUDSK\
%UHDVW WXPRUFHOOVZHUHFXOWXUHGXQGHUQRUPDOFRQGLWLRQVDQG WKHQ LQDVHUXPIUHHPHGLXP
IRU  KRXUV ZLWK RU QRW  JP/ ILEURQHFWLQ DV GHVFULEHG SUHYLRXVO\  6.%5 FHOO
PHGLXPZDVVXSSOHPHQWHGZLWKQJP/RI(*)7KHFRQGLWLRQHGPHGLXPZDVFROOHFWHG
DQG HTXDO DOLTXRWV ZHUH DQDO\]HG RQ JHODWLQ VXEVWUDWH JHOV DV ZH GHVFULEHG LQ GHWDLOV
SUHYLRXVO\ *HODWLQDVHDFWLYLWLHVZHUHYLVLEOH DV FOHDUEDQGV LQGLFDWLYHRISURWHRO\VLVRI
WKHVXEVWUDWHSURWHLQ

/XFLIHUDVHDVVD\
7KHOXFLIHUDVHDVVD\VZHUHSHUIRUPHGXVLQJWKHOXFLIHUDVHUHSRUWHUJHQHDVVD\V\VWHPDQG
ȕJDODFWRVLGDVH DFWLYLW\ ZDV GHWHFWHG XVLQJ OXPLQHVFHQW ȕ*DO GHWHFWLRQ DVVD\ 5RFKH
5HODWLYH OXFLIHUDVHDFWLYLWLHVZHUHREWDLQHGE\ WKHUDWLRRI OXFLIHUDVHȕJDODQGH[SUHVVHGDV
PHDQ6'IURPDWOHDVWWKUHHLQGHSHQGHQWH[SHULPHQWVHDFKGRQHLQWULSOLFDWH

573&5DQDO\VLV
7RWDO 51$ ZDV LVRODWHG IURP WKH WXPRU FHOO OLQHV XVLQJ 75,]RO 51$QRZ 2]\PH
)UDQFH DFFRUGLQJ WR WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV DQG WKHLU TXDQWLW\ DQG TXDOLW\ ZHUH
GHWHUPLQHG VSHFWURVFRSLFDOO\ XVLQJ D QDQRGURS F 7KHUPR 6FLHQWLILF )UDQFH 7KH
F'1$V\QWKHVLVDQGVHPLTXDQWLWDWLYH573&5ZHUHSHUIRUPHGDVGHVFULEHGHOVHZKHUH
XVLQJ SULPHUV JLYHQ LQ 6XSSOHPHQWDU\ 7DEOH 6'DWDZHUH GHWHUPLQHG DV WKH UDWLR RI WKH
TXDQWLILHG IOXRUHVFHQFH LQWHQVLW\ RI ,ț%Į''% RU003 EDQG WR WKH ȕDFWLQ EDQG IURP
WKUHHLQGHSHQGHQWH[SHULPHQWVDQGH[SUHVVHGDVIROGLQFUHDVHV6'RYHUYDOXHVIRUFRQWURO
FHOOVIL[HGDW

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&KURPDWLQ LPPXQRSUHFLSLWDWLRQ DVVD\ &K,3 HOHFWURSKRUHWLF PRELOLW\ VKLIW DQG
VXSHUVKLIWDVVD\V
&KURPDWLQLVRODWLRQDQGHQ]\PDWLFVKHDULQJZHUHFDUULHGRXWXVLQJWKH&K,3,7([SUHVV
NLW $FWLYH0RWLI DQG LPPXQRSUHFLSLWDWLRQVZLWK HLWKHU DQWL''% DQWLS1)ț% DQWL
KLVWRQH PRGLILFDWLRQV DFHW\ODWHG RQ O\VLQH  RU GLPHWK\ODWHG RQ O\VLQH  DQWL51$
SRO\PHUDVH ,,SRO,, IURP $FWLYH 0RWLI DQG DQWL&5(% %LQGLQJ 3URWHLQ &%3S
$EFDPZHUHSHUIRUPHGDVGHVFULEHGSUHYLRXVO\
(OHFWURSKRUHWLF PRELOLW\ VKLIW DVVD\ (06$ DQG VXSHUVKLIW DVVD\ IRU 1)ț% DQG 6S
ZHUHSHUIRUPHGZLWKD3ODEHOHGROLJRQXFOHRWLGHUHSUHVHQWLQJWKHUHVSHFWLYHFRQVHQVXVVLWH
DVSUREHDVGHVFULEHGSUHYLRXVO\(06$DQGWKHVXSHUVKLIWDVVD\IRU''%ZHUHFDUULHG
RXWDVGHWDLOHGSUHYLRXVO\ZLWK WKHROLJRQXFOHRWLGHVUHSUHVHQWLQJ WKHUHJLRQRI WKH,ț%Į
SURPRWHUZKHUHWKHELQGLQJRI''%ZDVGHWHFWHGE\&K,3DVVD\

0LJUDWLRQDQGLQYDVLRQDVVD\V
0LJUDWLRQ DQG LQYDVLRQ DVVD\V ZHUH SHUIRUPHG LQ %' %LR&RDW 0DWULJHO LQYDVLRQ
FKDPEHUVDFFRUGLQJWRWKHPDQXIDFWXUHU¶VLQVWUXFWLRQV%'%LRVFLHQFHVFRQWDLQLQJXQFRDWHG
SRURXV ILOWHUV PSRUH VL]HIRU FHOOPLJUDWLRQ DQG SUHFRDWHG ILOWHUVZLWK J0DWULJHO
%' %LRVFLHQFHV IRU FHOO LQYDVLRQ 6XEVHTXHQWO\ [ FHOOV ZHUH DSSOLHG WR WKH XSSHU
FKDPEHUV LQ VHUXP IUHH PHGLXP 7KH ORZHU FKDPEHUV ZHUH ILOOHG ZLWK VHUXPFRQWDLQLQJ
PHGLXP DV FKHPRDWWUDFWDQW IRU FHOOV VXSSOHPHQWHGZLWK  QJP/(*) IRU 6.%5 FHOOV
$IWHU  KRXUV RI LQFXEDWLRQ DW & QRQLQYDGLQJ FHOOV ZHUH UHPRYHG IURP WKH XSSHU
FKDPEHUVZLWKDFRWWRQWLSSHGVZDE0LJUDWLQJDQGLQYDGLQJFHOOVLQWKHORZHUFKDPEHUVZHUH
IL[HGZLWK 3$) GXULQJ PLQ DQG VWDLQHGZLWK  FU\VWDO YLROHW GXULQJ PLQ
,PDJHVWRFKDPEHUVZHUHWDNHQZLWKPLFURVFRSH0RWLFHTXLSSHGZLWKDFDPHUD0RWLFDP
7KHQFHOOVZHUHO\VHGXVLQJDFHWLFDFLG2QHKXQGUHGILIW\PLFUROLWHUVRIHDFK
VDPSOH ZHUH WUDQVIHUUHG WR D ZHOO PLFURWLWHU SODWH DQG WKH DEVRUEDQFH DW  QP ZDV
PHDVXUHG LQ D PLFURSODWH UHDGHU /DEV\VWHP &HUJ\3RQWRLVH )UDQFH 7KUHH LQGHSHQGHQW
H[SHULPHQWVZHUHGRQHHDFKLQWULSOLFDWH


 
 

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,Q9LYR,QYDVLRQ$VVD\
$OO H[SHULPHQWVZHUHSHUIRUPHGZLKW LPPXQRGHILFLHQW QXQXPLFH ZHHNROG IURP
-DQYLHU/DERUDWRULHV /H*HQHVW6DLQW,VOH)UDQFH LQDFFRUGDQFHZLWKQDWLRQDODQLPDOFDUH
JXLGHOLQHV(XURSHDQ&RPPLVVLRQGLUHFWLYH&(()UHQFKGHFUHHQR,QYLYR
LQYDVLYH FHOOVZHUH HYDOXDWHG DIWHU WXPRU FHOO LQMHFWLRQV DVZHOO DV WXPRU [HQRJUDIWV (DFK
PRXVH ZDV LQMHFWHG VXEFXWDQHRXVO\ LQWR ERWK KLQG OHJV ZLWK HLWKHU ''%RYHUH[SUHVVLQJ
FORQH  RU 1HR 0'$0% FHOOV  [ IODQN UHVSHFWLYHO\ ZKLFK ZHUH UHQGHUHG
IOXRUHVFHQWDIWHUWUDQVIHFWLRQZLWKD*)3H[SUHVVLRQYHFWRU:KHQWXPRUVUHDFKHGDERXW
PPPLFHZHUHVDFULILFHGDQGWKHLUOXQJVUHPRYHGDQGVOLFHGIRUIOXRUHVFHQFHDFWLYDWHGFHOO
VRUWLQJ)$&6DQGKLVWRORJLFDODQDO\VHVIRULQYDVLRQDVVD\DIWHUFHOOLQMHFWLRQ6RPH0'$
0% WXPRU [HQRJUDIWVZHUH LQLWLDWHGE\ LPSODQWDWLRQ RI WXPRU IUDJPHQWVZLWK WKH VDPH
VL]H LQWR WKH KLQG OHJV RI HDFK DQHVWKHWL]HG PRXVH DQG ZHUH HVWDEOLVKHG LQ YLYR GXULQJ 
VHTXHQWLDO SDVVDJHV DV GHVFULEHG SUHYLRXVO\  :KHQ WXPRUV UHDFKHG DERXW  PP
DIWHUWKHWKLUGSDVVDJHLQYDVLYHFHOOVZHUHHYDOXDWHGLQWKHOXQJVE\)$&6DQGKLVWRORJLFDO
DQDO\VHV
,QILOWUDWHGOXQJVZHUHGLVVRFLDWHGDFFRUGLQJWRWKHSURWRFROGHWDLOHGLQWKH6XSSOHPHQWDU\GDWD
DQGFHOOVXVSHQVLRQVZHUHDQDO\]HGE\)$&6)$&6FDOLEXU%')RUHDFKDQDO\VLVWKHGDWD
ZHUH FROOHFWHG IURP  HYHQWV DQG LQYDVLYH FHOOV IRU WKHLU *)3 H[SUHVVLRQ ZHUH
TXDQWLILHGXVLQJ&HOO4XHVW VRIWZDUH %'%LRVFLHQFHV&ORQWHFK )RUKLVWRORJLFDO DQDO\VLV
VHYHUDOVOLFHVIURPHDFKOXQJSHUPRXVHZHUHFXWDQGIL[HGLQEXIIHUHGIRUPDOGHK\GHIRU
 K DQG HPEHGGHG LQ SDUDIILQ 6HYHUDO VHFWLRQV  P WKLFN ZHUH SURFHVVHG IRU LQ VLWX
K\EULGL]DWLRQWRGHWHFWVSHFLILFDOO\WKHJHQRW\SHRIKXPDQLQILOWUDWLQJEUHDVWWXPRUFHOOVZLWK
WKH IUDJPHQWHG KXPDQ JHQRPLF '1$ ZKLFK ZDV ILUVW GLJR[LJHQLQODEHOHG E\ D UDQGRP
SULPHU ODEHOLQJ PHWKRG DV GHVFULEHG SUHYLRXVO\  'LJR[LJHQLQ ZDV GHWHFWHG XVLQJ
VSHFLILF DONDOLQH SKRVSKDWDVHODEHOHG DQWLGLJR[LJHQLQ SRO\FORQDO DQWLERGLHV IURP VKHHS
5RFKHZLWKDVXEVWUDWHVROXWLRQFRQWDLQLQJEURPRFKORURLQGRO\OSKRVSKDWHDQGQLWUREOXH
WHWUD]ROLXP$IWHUWKHFRORUGHYHORSPHQWWRWDOQXPEHUVRIKXPDQLQILOWUDWLQJFHOOVDSSHDULQJ
SXUSOHLQPRXVHWLVVXHZHUHREVHUYHGE\PLFURVFRS\$[LRVFRS/HLFDDQGFRXQWHGLQDW
OHDVWVHFWLRQVSHUOXQJ,PDJHVZHUHDFTXLUHGXVLQJ$[LR9LVLRQVRIWZDUH


 
 

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6WDWLVWLFDODQDO\VLV
7KHH[SHULPHQWVZHUHUHSHDWHGDWOHDVWWKUHHWLPHV5HVXOWVZHUHH[SUHVVHGDVPHDQ6'
RU6(0DVLQGLFDWHG$OOVWDWLVWLFDODQDO\VHVIRUPLJUDWLRQLQYDVLRQOXFLIHUDVHDVVD\VVHPL
TXDQWLWDWLYH573&5DQG:HVWHUQEORWDQDO\VHVZHUHSHUIRUPHGXVLQJWZRWDLOHG6WXGHQW¶VW
WHVW*UDSK3DG3ULVP*UDSK3DG6RIWZDUH6DQ'LHJR&$)RULQYLYRH[SHULPHQWVZLWK
DQLPDOVVWDWLVWLFDODQDO\VHVZHUHSHUIRUPHGXVLQJ WKH0DQQ:KLWQH\ WHVW *UDSK3DG3ULVP
 ,Q DOO FDVHV GLIIHUHQFHV ZHUH FRQVLGHUHG WR EH VWDWLVWLFDOO\ VLJQLILFDQW DW D YDOXH RI
S
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6.%51HR
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0'$FRQWURO
)LJXUH2YHUH[SUHVVLRQRI''%UHGXFHVPLJUDWRU\DQGLQYDVLYHDELOLWLHVLQYLWURRIDJJUHVVLYHEUHDVWWXPRUFHOOV$
EUHDVWFDQFHU0'$0%DQG6.%5FHOO OLQHVZHUHWUDQVIHFWHGVWDEO\ZLWKWKH''%H[SUHVVLRQYHFWRU([SUHVVLRQRI
''%ZDV WKHQ DQDO\]HG E\:HVWHUQ EORW LQ WZR UHSUHVHQWDWLYH FORQHV FO DQG FO DQG FRPSDUHG WR WKH FRQWURO HPSW\
YHFWRU RQO\1HR FHOOV  SRVLWLRQ RI D QRQVSHFLILF EDQG ȕDFWLQZDV XVHG DV WKH SURWHLQ ORDGLQJ FRQWURO % DQG& FHOO
PLJUDWLRQ DQG LQYDVLRQ DVVD\V WKURXJK XQFRDWHG PLJUDWLRQ DQGPDWULJHOFRDWHGPHPEUDQH LQYDVLRQ UHVSHFWLYHO\ZHUH
HYDOXDWHGIRUFRQWURODQG''%RYHUH[SUHVVLQJFHOOVDIWHUKRXUV0LJUDWLQJDQGLQYDGLQJFHOOVZHUHVWDLQHGZLWKFU\VWDO
YLROHWDQGDEVRUEDQFHDWQPZDVPHDVXUHG'DWDIURPWKUHHLQGHSHQGHQWH[SHULPHQWVHDFKSHUIRUPHGLQWULSOLFDWHZHUH
H[SUHVVHG DV PHDQ  6(0 RI SHUFHQWDJH RI WKH 1HR FHOOV GHILQHG DV  RI PLJUDWLQJ RU LQYDGLQJ FHOOV 6WDWLVWLFDO
GLIIHUHQFHV EHWZHHQ''%RYHUH[SUHVVLQJ0'$0% FHOOV DQG FRQWURO FHOOV IRU S' UHSUHVHQWDWLYH LPDJH RI%
DQG& UHVSHFWLYHO\ZDV YLVXDOL]HGXVLQJSKDVHFRQWUDVWPLFURVFRS\6FDOH EDUP(003DQG003JHODWLQDVH
VHFUHWLRQ E\ FRQWURO 1HR DQG ZLOGW\SH :W DQG ''%RYHUH[SUHVVLQJ FHOOV ZDV DQDO\]HG E\ ]\PRJUDSK\ &HOOV ZHUH
JURZQLQWKHSUHVHQFHRUDEVHQFHRIILEURQHFWLQIRUKRXUVLQVHUXPIUHHFXOWXUHPHGLXP)RU+(5SRVLWLYH6.%5
FHOOVPHGLXPZDVVXSSOHPHQWHGZLWKQJP/RI(*)
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7XPRU
[HQRJUDIWV
)LJXUH  2YHUH[SUHVVLRQ RI ''% UHGXFHV LQYDVLYH DELOLWLHV LQ OXQJV RI WKH DJJUHVVLYH EUHDVW WXPRU
FHOOV$TXDQWLILFDWLRQE\IORZF\WRPHWU\DQDO\VLVRI*)3H[SUHVVLQJDQGLQYDGLQJFHOOV LQOXQJVIURP1XGH
PLFH LQMHFWHG RU [HQRJUDIWHG VXEFXWDQHRXVO\ ZLWK *)3 DQG ''%RYHUH[SUHVVLQJ FHOOV OHIW JUDSK RU
HVWDEOLVKHG WXPRUV ULJKW JUDSK UHVSHFWLYHO\+LVWRJUDPV IURP FHOO LQMHFWLRQ UHVXOWV UHSUHVHQW WKHPHDQ RI
GDWD IURPDQGPLFH LQMHFWHGZLWK1HRDQG''%RYHUH[SUHVVLQJFHOOV UHVSHFWLYHO\*UDSK IURP WXPRU
[HQRJUDIW UHVXOWV UHSUHVHQWV WKH PHDQ RI GDWD IURP  DQG  PLFH EHDULQJ 1HR DQG ''%RYHUH[SUHVVLQJ
WXPRUV UHVSHFWLYHO\ 'DWD H[SUHVVHG DV  RI *)3 SRVLWLYH FHOOV DUH PHDQ  6(0 % TXDQWLILFDWLRQ E\
KLVWRORJLFDODQDO\VLVRILQYDVLYHFHOOVLQOXQJVIURPPLFHLQMHFWHGRU[HQRJUDIWHGVXEFXWDQHRXVO\ZLWK''%
RYHUH[SUHVVLQJFHOOVRUHVWDEOLVKHGWXPRUVUHVSHFWLYHO\5HSUHVHQWDWLYHPLFURJUDSKVVKRZLQJLQYDVLYHEUHDVW
WXPRU FHOOV LQ EODFN GHWHFWHG E\ LQ VLWX K\EULGL]DWLRQ XVLQJ KXPDQ IUDJPHQWHG '1$ DV WKH SUREH %DUV
UHSUHVHQW  P DQG EODFN DUURZV LQGLFDWH LQYDVLYH 0'$''% FO FHOOV 'DWD DUH SUHVHQWHG DV PHDQ
QXPEHU6(0RIFHOOVSHUPPLQILOWUDWHGRUJDQVIURPDWOHDVWVHFWLRQVRIWKHOXQJVSHUDQLPDO'LIIHUHQFHV
EHWZHHQ''%RYHUH[SUHVVLQJ0'$0%FHOOVDQGFRQWUROFHOOVZHUHVWDWLVWLFDOO\VLJQLILFDQWIRUS
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5(68/76
''%RYHUH[SUHVVLRQUHGXFHVPLJUDWLRQDQGLQYDVLRQLQYLWURRIDJJUHVVLYHEUHDVWWXPRU
FHOOV
7R H[DPLQH WKH HIIHFW RI ''% RYHUH[SUHVVLRQ RQPLJUDWRU\ DQG LQYDVLYH DELOLWLHV RI
DJJUHVVLYHEUHDVWWXPRUFHOOVZLOGW\SH:W0'$0%DQG6.%5FHOOOLQHVZHUHVWDEO\
WUDQVIHFWHGZLWKWKHSF'1$''%H[SUHVVLRQYHFWRURUWKHSF'1$FRQWUROYHFWRU
1HR)RUHDFKFHOO OLQH WZRFORQHVH[SUHVVLQJ''%0'$RU6.%5''%FODQG
ZHUH XVHG IRU WKH VXEVHTXHQW VWXGLHV )LJ $:H QH[W HYDOXDWHG WKHPRWLOLW\ RI0'$
0%DQG6.%5FHOOVH[SUHVVLQJ''%LQPLJUDWLRQDQGLQYDVLRQDVVD\V%RWKPLJUDWLRQ
DQG LQYDVLRQ ZHUH UHGXFHG EHWZHHQ  DQG  DFFRUGLQJ WR WKH ''%H[SUHVVLQJ FHOO
FORQHVDVFRPSDUHGZLWKFRQWURO1HRFHOOV)LJ%'6LPLODUUHVXOWVZHUHREWDLQHGDOVRE\
SHUIRUPLQJ D ZRXQG KHDOLQJLQGXFHGPLJUDWLRQ DVVD\ VHH )LJ ¶:H DOVR HYDOXDWHG WKH
VHFUHWLRQ RI 003 DQG 003 ZKLFK DUH UHODWHG WR PLJUDWLRQ DQG LQYDVLRQ DELOLWLHV RI
PHWDVWDWLFEUHDVWWXPRUFHOOV=\PRJUDSKLFDQDO\VHVZHUHFDUULHGRXWLQWKHSUHVHQFHRU
DEVHQFHRIILEURQHFWLQZKLFKKDVEHHQUHSRUWHGWRDFWLYDWHUDSLGO\SUR003N'DDQG
SUR003  N'D 2YHUH[SUHVVLRQ RI''% GHFUHDVHG VLJQLILFDQWO\ SUR DQGPDWXUH
003 N'DEXWQRWSUR DQGPDWXUH003 N'D VHFUHWLRQ LQ0'$0%FHOOV
ZLWK RU ZLWKRXW ILEURQHFWLQ DV FRPSDUHG WR FRQWURO FHOOV )LJ ( 7KHVH UHVXOWV ZHUH
FRQILUPHG ZLWK +(5SRVLWLYH 6.%5 FHOOV FXOWXUHG LQ WKH SUHVHQFH RI HSLWKHOLDO JURZWK
IDFWRURU(*))LJ(

''%RYHUH[SUHVVLRQUHGXFHVFRORQL]DWLRQ RI OXQJV LQYLYRE\DJJUHVVLYHEUHDVW WXPRU
FHOOV
:H QH[W HYDOXDWHG WKH LQYDVLYH DELOLWLHV LQ YLYR E\ JHQHUDWLQJ ''%RYHUH[SUHVVLQJ
0'$0%FHOOVDQGFRQWURO1HRFHOOVVWDEO\H[SUHVVLQJJUHHQIOXRUHVFHQWSURWHLQ*)3
7KHVHFHOOVZHUHFRQWUROOHGE\)$&6IRUWKHLU*)3H[SUHVVLRQDQGH[KLELWHGVLPLODULQYLWUR
SURSHUWLHVDV WKHLUSDUHQWDOFRXQWHUSDUWVGDWDQRWVKRZQ ,QYDVLYHDELOLWLHVRI*)3SRVLWLYH
FHOOVZHUHWKHQHYDOXDWHGDIWHUWKHLUVXEFXWDQHRXVLQMHFWLRQLQWRQXGHPLFH7KHLQYDVLYHFHOOV
TXDQWLILHG E\ )$&6ZHUH UHGXFHG VLJQLILFDQWO\ E\ IROG LQ OXQJV RI PLFH WKDW UHFHLYHG
''%RYHUH[SUHVVLQJ0'$0%FHOOV LQ FRQWUDVW WR1HRFHOOV )LJ$ OHIWJUDSKDQG
6XSSOHPHQWDU\ )LJXUH ¶ ,QYDVLYH DELOLWLHV RI *)3SRVLWLYH FHOOV ZHUH WKHQ HYDOXDWHG E\
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+RHFKVWS1)% +RHFKVWS1)%0HUJH 0HUJH
)LJXUH ''%GHFUHDVHV WKH FRQVWLWXWLYH1)ț%DFWLYLW\ DQG003H[SUHVVLRQ LQ DJJUHVVLYHEUHDVW FDQFHU
FHOOV$ WKH WUDQVFULSWLRQDO DFWLYLW\ RI1)ț%ZDV PHDVXUHG LQ EUHDVW WXPRU FHOOV E\ D OXFLIHUDVH DVVD\ IROORZLQJ
WUDQVLHQWWUDQVIHFWLRQZLWKS*/1)ț%/XFIRUKRXUVLQWKHSUHVHQFHRIS69ȕJDODFWRVLGDVHIRUQRUPDOL]DWLRQ
5HVXOWV IURP WKUHH VHSDUDWH H[SHULPHQWV GRQH LQ WULSOLFDWH DUH PHDQV  6' RI OXFLIHUDVH DFWLYLW\ QRUPDOL]HG WR ȕ
JDODFWRVLGDVH DFWLYLW\ DQG LQGLFDWHG DV UHODWLYH1)ț% DFWLYLW\% WRWDO51$VZHUH LVRODWHG IURP0'$0%RU
6.%5FHOOVRYHUH[SUHVVLQJRUQRW''%DQGWKHQVXEMHFWHGWR573&5DQDO\VLV7KH UHODWLYH''%DQG003
P51$OHYHOVZHUHQRUPDOL]HGWRȕDFWLQP51$5HODWLYHEDQGLQWHQVLWLHVZHUHTXDQWLILHGE\GHQVLWRPHWU\DQGGDWD
DUHH[SUHVVHGDV IROG LQFUHDVHVRYHUYDOXHV IRU1HR0'$0%DQG6.%5FRQWURO FHOOV IL[HGDW PHDQ6'
IURPWKUHHVHSDUDWHH[SHULPHQWV&F\WRSODVPLFDQGQXFOHDUH[WUDFWVIURPFRQWURODQG''%RYHUH[SUHVVLQJ0'$
0% DQG 6.%5 FHOOV ZHUH XVHG IRU:HVWHUQ EORW DQDO\VLV RI WKH QXFOHDU WUDQVORFDWLRQ RI S DQG S1)ț%
FRPSOH['F\WRSODVPLFRUQXFOHDU ORFDOL]DWLRQRIWKH1)ț%FRPSOH[KDVEHHQVKRZQE\LPPXQRF\WRIOXRUHVFHQFH
RIEUHDVWWXPRUFHOOVXVLQJDSSURSULDWHDQWLERGLHVVFDOHEDUP)RU$DQG%GLIIHUHQFHVDUHVLJQLILFDQWS
EHWZHHQ''%RYHUH[SUHVVLQJ0'$0%FHOOVDQGFRQWUROFHOOV

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&
)LJXUH''%LQIOXHQFHVSRVLWLYHO\,ț%ĮJHQHH[SUHVVLRQ
$ WRWDO51$VZHUH LVRODWHGIURP0'$0%RU6.%5FHOOVRYHUH[SUHVVLQJRUQRW''%DQGWKHQVXEMHFWHGWR
573&5DQDO\VLV7KHUHODWLYH,ț%ĮDQG''%P51$OHYHOVZHUHQRUPDOL]HGWRȕDFWLQP51$
% WRWDOSURWHLQH[WUDFWHG IURPEUHDVW WXPRU1HRDQG''%RYHUH[SUHVVLQJ FHOOVZHUHXVHG WRDQDO\VH WKH ,ț%ĮDQG
''%SURWHLQ OHYHOV E\:HVWHUQ EORWZLWK DSSURSULDWH DQWLERGLHV& WKH EUHDVW WXPRU FHOOV IL[HG DQG SHUPHDELOL]HG
ZHUH LPPXQRVWDLQHG ZLWK D VSHFLILF DQWLERG\ WR DQDO\VH ,ț%Į SURWHLQ OHYHO DW WKH VDPH WLPH H[SRVXUH IRU LPDJH
DFTXLVLWLRQ +RHFKVW ZDV XVHG IRU QXFOHDU VWDLQLQJ VFDOH EDU P (DFK UHVXOW VKRZQ LV UHSUHVHQWDWLYH RI WKUHH
VHSDUDWHH[SHULPHQWV)RU$DQG%UHODWLYHEDQGLQWHQVLWLHVIRU573&5DQGZHVWHUQEORWDQDO\VLVZHUHTXDQWLILHGE\
GHQVLWRPHWU\DQGGDWDDUHH[SUHVVHGDVIROGLQFUHDVHVRYHUYDOXHVIRU1HR0'$0%DQG6.%5FRQWUROFHOOVIL[HG
DW'LIIHUHQFHVZHUHVLJQLILFDQWSEHWZHHQ''%RYHUH[SUHVVLQJDQG1HRFRQWUROFHOOV
 
 - 104 - 
FRQWURO 1HR RU ''%RYHUH[SUHVVLQJ WXPRU [HQRJUDIWV HVWDEOLVKHG DIWHU  VHTXHQWLDO
SDVVDJHVLQPLFH)LJ$ULJKWJUDSKDQG6XSSOHPHQWDU\)LJXUH¶:HFRQILUPHGWKDWWKH
TXDQWLILHGLQYDVLYHFHOOVZHUHVWURQJO\DQGUHGXFHGVLJQLILFDQWO\E\IROGLQOXQJVRIPLFH
ZLWK''%RYHUH[SUHVVLQJWXPRU[HQRJUDIWVLQFRQWUDVWWRFRQWURO1HRWXPRUV,QWHUHVWLQJO\
WKH LQYDVLYH FHOOV IURP 0'$0% 1HR WXPRU [HQRJUDIWV TXDQWLILHG E\ )$&6 ZHUH
VLJQLILFDQWO\LQFUHDVHGE\IROGLQOXQJVRIPLFHLQFRQWUDVWWRWKHUHVXOWVIURPPLFHZLWK
0'$0% 1HR FHOO LQMHFWLRQV 7KHVH UHVXOWV ZHUH FRQILUPHG E\ KLVWRORJLFDO DQDO\VLV
ZKHUH KXPDQ EUHDVW FDQFHU FHOOV ZHUH GHWHFWHG E\ LQ VLWX K\EULGL]DWLRQ XVLQJ KXPDQ
IUDJPHQWHG DQG GLJR[LJHQLQODEHOHG '1$ DV WKH SUREH DQG QXPEHUHG E\ PLFURVFRSLF
H[DPLQDWLRQ RI GLIIHUHQW VHFWLRQV RI OXQJV SHU PRXVH :H REVHUYHG RQFH DJDLQ WKDW WKH
LQYDVLYHFHOOVZHUHUHGXFHGVLJQLILFDQWO\LQOXQJVRIPLFHLQMHFWHGRU[HQRJUDIWHGZLWK''%
RYHUH[SUHVVLQJ 0'$0% FHOOV RU WXPRUV UHVSHFWLYHO\ LQ FRQWUDVW WR WKRVH ZLWK 1HR
FRQWUROFHOOVRU WXPRU)LJ%7KHVH LQYLWURDQG LQYLYRGDWD LQGLFDWHFOHDUO\ WKDW''%
SOD\VDQHJDWLYHUROHLQWKHPLJUDWRU\DQGLQYDVLYHDELOLWLHVRIDJJUHVVLYHEUHDVWWXPRUFHOOV

''%RYHUH[SUHVVLRQLVDVVRFLDWHGZLWKDGHFUHDVHLQWKHFRQVWLWXWLYH1)ț%DFWLYLW\
$VZHREVHUYHGDGHFUHDVHLQWKHVHFUHWLRQRI003LQDJJUHVVLYH''%RYHUH[SUHVVLQJ
WXPRUFHOOVDQGWKLVJHQHLVUHJXODWHGE\1)ț%ZHYHULILHGLI''%LQIOXHQFHGWKH
DFWLYLW\RIWKLVWUDQVFULSWLRQIDFWRU7KHWUDQVFULSWLRQDODFWLYLW\RI1)ț%ZDVHYDOXDWHGXVLQJ
D OXFLIHUDVH UHSRUWHU JHQH V\VWHP XQGHU WKH FRQWURO RI D ț% PRWLI 1)ț% DFWLYLW\ ZDV
GHFUHDVHG E\  DQG IROG LQ ''%RYHUH[SUHVVLQJ 0'$0% DQG 6.%5 FHOOV
UHVSHFWLYHO\ LQ FRQWUDVW WR WKH UHVSHFWLYH FRQWURO FHOOV )LJ $ 7KLV ZDV FRQILUPHG E\
VKRZLQJ D GHFUHDVH LQ 003 JHQH H[SUHVVLRQ DW WKH WUDQVFULSWLRQDO OHYHO LQ ''%
RYHUH[SUHVVLQJ 0'$0% DQG 6.%5 FHOOV FRPSDUHG WR FRQWURO FHOOV )LJ % ,Q
DGGLWLRQWKHGHFUHDVHLQ1)ț%DFWLYLW\ZDVWKHFRQVHTXHQFHRIDVWURQJGHFUHDVHLQS1)
ț% QXFOHDU WUDQVORFDWLRQ LQ ''%RYHUH[SUHVVLQJ FHOOV DV VHHQ E\ :HVWHUQ EORWWLQJ ZLWK
F\WRSODVPLFDQGQXFOHDUH[WUDFWVDVZHOODVF\WRLPPXQRIOXRUHVFHQFH)LJ&DQG'2QO\LQ
''%RYHUH[SUHVVLQJ 6.%5 FHOOV ZDV WKH S1)ț% QXFOHDU WUDQVORFDWLRQ GHFUHDVHG
PDUNHGO\,QDGGLWLRQZHREVHUYHGWKDWWKHVHUHVXOWVZHUHDVVRFLDWHGZLWKDVWURQJLQFUHDVHLQ
WKH,ț%ĮSURWHLQOHYHOLQWKHF\WRSODVPLFH[WUDFWIURP''%RYHUH[SUHVVLQJFHOOVLQFRQWUDVW
WR FRQWURO FHOOV )LJ & :H FRQILUPHG E\ VWXG\LQJ ,ț%Į JHQH H[SUHVVLRQ DW WKH
WUDQVFULSWLRQDO DQG WKH WUDQVODWLRQDO OHYHOV WKDW DQ LQFUHDVH LQ ,ț%Į P51$ DV ZHOO DV LWV
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)LJXUH''%LVERXQGWRWKHSUR[LPDOSURPRWHURIWKH,ț%ĮJHQH$WKHGLDJUDPVKRZVWKHSULPHUVXVHG
WRGHWHFW LQYLYR WKH LQWHUDFWLRQRI''%ZLWK WKH ,ț%ĮSURPRWHUDQGWKH\DUH LQGLFDWHGE\ KRUL]RQWDO DUURZV
HQFRPSDVVLQJIRXUUHJLRQV,,,,,,DQG,97KHLQLWLDWLRQWUDQVFULSWLRQVLWHLVLQGLFDWHGE\DVLQJOHDUURZKHDGDW
SRVLWLRQ3RVLWLRQVRI1)ț%DQG6SELQGLQJVLWHVDUH LQGLFDWHGE\YHUWLFDODUURZV%ELQGLQJRI''%WR
WKH,ț%ĮSURPRWHUZDVGHWHFWHGE\&K,3DVVD\LQFRQWURO1HRDQG''%RYHUH[SUHVVLQJ0'$0%FHOOV
7KHLPPXQRSUHFLSLWDWHGFKURPDWLQZLWKDQWL''%,J*FRQWURORUDQWLS1)ț%ZDVDPSOLILHGE\3&5XVLQJ
DSSURSULDWHSULPHUVIRUHDFKUHJLRQDVVKRZQLQ$&WKHSUHVHQFHRIDFHW\ODWHG$F+.RUGLPHWK\ODWHG+
KLVWRQH'L0H+.DQGSZHUHGHWHFWHGE\&K,3DVVD\LQFRQWURO1HRDQG''%RYHUH[SUHVVLQJ0'$
0%FHOOVXVLQJDSSURSULDWHDQWLERGLHV7KH LPPXQRSUHFLSLWDWHGFKURPDWLQZDVDPSOLILHGE\3&5XVLQJWKH
SULPHUVIRUWKHUHJLRQ,9. 
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)LJXUH  ''% LV LQYROYHG LQ WKH LQGXFWLRQ RI ,ț%Į JHQH WUDQVFULSWLRQ $ VL[ ROLJRQXFOHRWLGHV 2 WR 2
FRUUHVSRQGLQJ WR WKH UHJLRQ ,,, RI WKH ,ț%Į SURPRWHUZKHUH''%ZDV GHWHFWHG E\&K,3 DVVD\ZHUH XVHG DV 3
ODEHOHG IRU(06$H[SHULPHQWV XVLQJ QXFOHDU SURWHLQV J IURP FRQWURO DQG''%RYHUH[SUHVVLQJ0'$0%
FHOOV7KH'1$ELQGLQJDFWLYLW\RI6SRU1)ț%ZDVXVHGDVWKHQXFOHDUSURWHLQ ORDGLQJFRQWURO16IRUQRQVSHFLILF
FRPSOH[%WKHVSHFLILFLW\RIWKH'1$ELQGLQJDFWLYLW\RQ3ODEHOHG2ROLJRQXFOHRWLGHZDVGHPRQVWUDWHGE\(06$
XVLQJ HLWKHU DQ H[FHVV RI VSHFLILF DQG XQODEHOHG26&RUZLWK D QRQVSHFLILF ROLJRQXFOHRWLGH FRUUHVSRQGLQJ WR WKH
1)ț% FRQVHQVXV VLWH 16& DV FRPSHWLWRU& WKH SUHVHQFH RI''%ZDV FRQILUPHG E\ WKH VXSHUVKLIW H[SHULPHQW
XVLQJQXFOHDUSURWHLQVJIURP''%RYHUH[SUHVVLQJ0'$0%FHOOVLQFXEDWHGZLWKDQWL''%RUDQWLS1)
ț%' WKH VHTXHQFHRI WKH''%ELQGLQJVLWHZDVGHWHUPLQHG E\(06$XVLQJQXFOHDUSURWHLQV J IURP''%
RYHUH[SUHVVLQJ0'$0%FHOOVDQGGLIIHUHQW 3ODEHOHGPXWDQW2ROLJRQXFOHRWLGHVZLWK WZRQXFOHRWLGHFKDQJHV
0XWWR0XWDVSUREHV&RPSHWLWLRQZDVFDUULHGRXWZLWK 3ODEHOHGZLOGW\SH2ROLJRQXFOHRWLGHDQGIROG
PRODU H[FHVV RI XQODEHOHG PXWDQW ROLJRQXFOHRWLGHV 16 IRU QRQVSHFLILF FRPSOH[ ( FRQVHTXHQFH RI WKH ''%
RYHUH[SUHVVLRQ RQ WKH ,ț%Į WUDQVFULSWLRQ JHQH ZDV VWXGLHG LQ 0'$0% FHOOV E\ OXFLIHUDVH UHSRUWHU JHQH DVVD\
SODFHGXQGHUWKHFRQWURORIWKHZLOGW\SH,ț%ĮSURPRWHUS*/,ț%/XFWKHUHYHUVHG,ț%ĮSURPRWHUS*/,ț%5HY
/XFDVQHJDWLYHFRQWURORUPXWDWHGIRU''%ELQGLQJVLWHS*/,ț%0XW/XF&HOOVZHUHWUDQVIHFWHGZLWKWKHVH
SODVPLGVIRUKRXUVLQWKHSUHVHQFHRIS69ȕJDODFWRVLGDVHIRUQRUPDOL]DWLRQ5HODWLYH,ț%ĮSURPRWHUDFWLYLW\ZDV
GHWHUPLQHGDVPHDQV6'IURPWKUHHLQGHSHQGHQWH[SHULPHQWVHDFKGRQHLQWULSOLFDWHDVOXFLIHUDVHDFWLYLW\QRUPDOL]HG
WR ȕJDODFWRVLGDVH DFWLYLW\ 6LJQLILFDQW GLIIHUHQFHV DUH LQGLFDWHG HLWKHU EHWZHHQ''%RYHUH[SUHVVLQJ0'$0%
FHOOVDQGFRQWURO1HRFHOOVRUS*/,ț%0XW/XFDQGS*/,ț%/XFIRUS

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SURWHLQ H[SUHVVLRQZDV REVHUYHG LQ ''%RYHUH[SUHVVLQJ FHOOV LQ FRQWUDVW WR FRQWURO1HR
FHOOV)LJ

''%GHFUHDVHV1)ț%DFWLYLW\WKURXJKLWVUROHLQWUDQVFULSWLRQDO,ț%ĮJHQHH[SUHVVLRQ
*LYHQ WKDW RYHUH[SUHVVLRQ RI ''% LQFUHDVHG ,ț%Į H[SUHVVLRQ DQG GHFUHDVHG
FRQVWLWXWLYH1)ț%DFWLYLW\DVZHOODVLQYDVLYHDELOLWLHVRIDJJUHVVLYHEUHDVWWXPRUFHOOVZH
K\SRWKHVL]HG WKDW ''% FRXOG EH LQYROYHG LQ WKH UHJXODWLRQ RI WKH ,ț%Į JHQH $OVR WKH
RFFXSDQF\RIWKH,ț%ĮSURPRWHUE\''%ZDVLQYHVWLJDWHGE\&K,3H[SHULPHQWVZLWK0'$
0%FHOOVXVLQJGLIIHUHQWVHWVRISULPHUVZKLFKGHOLQHDWHGIRXUUHJLRQVFRYHULQJNERI
WKHSUR[LPDOSURPRWHURIWKH,ț%ĮJHQH)LJ$7KHUHVXOWVVKRZHGWKDWVSHFLILFELQGLQJRI
''% WR UHJLRQ ,,, EHWZHHQ  DQG  ES IURP LQLWLDWLRQ WUDQVFULSWLRQ VLWH RQO\ZDV
REVHUYHG LQ''%RYHUH[SUHVVLQJFHOOV LQ FRQWUDVW WRFRQWURO1HRFHOOV LQGLFDWLQJ WKDW WKH
SURWHLQELQGVWRWKH,ț%ĮSURPRWHUJHQH)LJ% ,QWHUHVWLQJO\S1)ț%ZDVGHWHFWHGLQ
UHJLRQ ,9 FRQWDLQLQJ D ZHOO NQRZQ 1)ț% ELQGLQJ VLWH  LQ FRQWUDVW WR ''%
RYHUH[SUHVVLQJFHOOV:HDQDO\]HGE\&K,3LI''%ELQGLQJWRWKH,ț%ĮSUR[LPDOSURPRWHU
ZDVDVVRFLDWHGZLWKDQHSLJHQHWLFSURFHVVVXFKDVSRVWWUDQVODWLRQDOKLVWRQHPRGLILFDWLRQVDQG
UHFUXLWPHQWRI&%3S:KHUHDVQRGLIIHUHQFHVZHUHREVHUYHGLQWKHDFHW\ODWLRQDVZHOODV
PHWK\ODWLRQRI+KLVWRQHWRWKHO\VLQHUHVLGXHVDQGUHVSHFWLYHO\EHWZHHQ0'$0%
FHOOVH[SUHVVLQJRUQRW''% WKHSUHVHQFHRI WKHSSURWHLQZDVPRUHVWURQJO\GHWHFWHG
IRU''%RYHUH[SUHVVLQJFHOOV)LJ&
7RLGHQWLI\SUHFLVHO\WKHVHTXHQFHRIWKH''%ELQGLQJVLWHDVHWRIVL[ROLJRQXFOHRWLGHV
QDPHG2 WR2 DQG FRUUHVSRQGLQJ WR UHJLRQ ,,, GHWHUPLQHG E\&K,3 DVVD\ ZHUH XVHG IRU
(06$$PRQJWKHPRQO\WKH2ROLJRQXFOHRWLGHIRUPHGDVKLIWHG'1$SURWHLQFRPSOH[LQ
''%RYHUH[SUHVVLQJ0'$FHOOVFRPSDUHGZLWKFRQWUROFHOOV)LJ$ZKLFKZDVVSHFLILF
DV VKRZQ FRPSHWLWLRQ H[SHULPHQW XVLQJ GLIIHUHQW DPRXQWV RI XQODEHOHG 2 SUREH DQG D
QRQVSHFLILF 1)ț% SUREH )LJ % 7KH SUHVHQFH RI ''% ZDV GHWHFWHG RQ WKH 2
ROLJRQXFOHRWLGHE\DPDUNHGGHFUHDVH LQ LWV'1$ELQGLQJDFWLYLW\E\ VXSHUVKLIW H[SHULPHQW
XVLQJVSHFLILFSRO\FORQDODQWLERGLHV)LJ&7KHVKLIWIRUPHGZLWKWKH2ROLJRQXFOHRWLGH
ZDV YHULILHG DV QRQVSHFLILF E\ FRPSHWLWLRQ XVLQJ GLIIHUHQW DPRXQWV RI XQODEHOHG2 SUREH
GDWDQRW VKRZQ$FROOHFWLRQRIPXWDQW2ROLJRQXFOHRWLGHV 0XW WRZHUH WHVWHGE\
(06$WREHWWHUFKDUDFWHUL]HWKH''%ELQGLQJVLWH2QO\0XWDQGZHUHXQDEOHWR
ELQG''%)LJ'7KLVUHVXOWZDVFRQILUPHGE\FRPSHWLWLRQVKRZLQJWKDWWKHVHPXWDQW
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)LJXUH.QRFNGRZQRI,ț%ĮH[SUHVVLRQVXSSUHVVHVWKHQHJDWLYHHIIHFWRI''%RQWKHLQYDVLYHDELOLWLHVRI
DJJUHVVLYH EUHDVW WXPRU FHOOV $ ,ț%Į H[SUHVVLRQ ZDV NQRFNHG GRZQ LQ ''%RYHUH[SUHVVLQJ0'$0%
FHOOV0'$''%FOXVLQJOHQWLYLUDOVK51$VDQGWZRFHOOFORQHVZHUHLVRODWHG0'$''%FOVK,ț%ĮDQG
7KHNQRFNGRZQRI,ț%ĮH[SUHVVLRQDQGWKHFRQVHTXHQFHRQ003H[SUHVVLRQZHUHYHULILHGLQWKHVHWZRFORQHV
E\ 573&5 DQDO\VLV DQG FRPSDUHG WR WKH 0'$ ''% FO WUDQVIHFWHG ZLWK VK51$ FRQWURO 0'$ ''%
FOVKFRQWURO  DQG  DQG WR SDUHQWDO0'$''% FO FHOOV7KH UHVXOW VKRZQ LV UHSUHVHQWDWLYH RI WKUHH VHSDUDWH
H[SHULPHQWV 7KH UHODWLYH ,ț%Į DQG 003 P51$ OHYHOV ZHUH QRUPDOL]HG WR ȕDFWLQ P51$ 5HODWLYH EDQG
LQWHQVLWLHVZHUHTXDQWLILHGE\GHQVLWRPHWU\DQGGDWDZHUHH[SUHVVHGDVIROGLQFUHDVHV6'RYHUYDOXHVIRU0'$
0% ''% FO VKFRQWURO FHOOV IL[HG DW  'LIIHUHQFHV ZHUH VLJQLILFDQW S EHWZHHQ WKH 0'$ ''%
FOVK,ț%ĮDQGVKFRQWUROFHOOV1RVLJQLILFDQWGLIIHUHQFHZDVREVHUYHGEHWZHHQDOOFRQWUROFHOOV%WKHNQRFNGRZQ
RI ,ț%Į H[SUHVVLRQ ZDV YHULILHG LQ 0'$ ''% FOVK ,ț%Į DQG  E\ :HVWHUQ EORW DQDO\VLV ZLWK DSSURSULDWH
DQWLERGLHVDQGFRPSDUHGWRWKHGLIIHUHQWFRQWUROFHOOV&FRQVHTXHQFHRIWKHNQRFNGRZQRI,ț%ĮH[SUHVVLRQRQWKH
WUDQVFULSWLRQDO DFWLYLW\ RI1)ț%ZDV PHDVXUHG LQ0'$''% FOVK,ț%Į DQG FRQWURO FHOOV E\ OXFLIHUDVH DVVD\
IROORZLQJ WUDQVLHQW WUDQVIHFWLRQZLWKS*/1)ț%/XF IRUKRXUV LQ WKHSUHVHQFHRIS69ȕJDODFWRVLGDVH IRU
QRUPDOL]DWLRQ5HVXOWVIURPWKUHH LQGHSHQGHQWH[SHULPHQWVGRQHLQWULSOLFDWHDUHPHDQV6'RIOXFLIHUDVHDFWLYLW\
QRUPDOL]HG WR ȕJDODFWRVLGDVH DFWLYLW\ DQG LQGLFDWHG DV UHODWLYH 1)ț% DFWLYLW\ 'LIIHUHQFHV ZHUH VLJQLILFDQW
SEHWZHHQWKH0'$''%FOVK,ț%ĮDQGVKFRQWUROFHOOV1RVLJQLILFDQWGLIIHUHQFHZDVREVHUYHGEHWZHHQ
DOOFRQWUROFHOOV'FHOOPLJUDWLRQDQGLQYDVLRQDVVD\VWKURXJKXQFRDWHGPLJUDWLRQDQGPDWULJHOFRDWHGPHPEUDQHV
LQYDVLRQUHVSHFWLYHO\ZHUHHYDOXDWHGIRUFRQWURODQG0'$''%FOVK,ț%ĮFHOOVDIWHUKRXUV'DWDIURPWKUHH
LQGHSHQGHQW H[SHULPHQWV HDFK SHUIRUPHG LQ WULSOLFDWH ZHUH H[SUHVVHG DV PHDQ  6(0 RI SHUFHQWDJH RI WKH
VKFRQWUROFHOOVGHILQHGDVRIPLJUDWLQJRULQYDGLQJFHOOV'LIIHUHQFHVZHUHVLJQLILFDQWSEHWZHHQWKH
0'$ ''% FOVK,ț%Į DQG VKFRQWURO FHOOV ( UHSUHVHQWDWLYH LPDJH RI ' ZDV YLVXDOL]HG E\ SKDVHFRQWUDVW
PLFURVFRS\VFDOHEDUP)DVXPPDUL]HGPRGHOLOOXVWUDWHVWKHPROHFXODUPHFKDQLVPLQYROYLQJ''%LQWKH
UHGXFWLRQRIWKHPLJUDWRU\DQGLQYDVLYHSURSHUWLHVRIDJJUHVVLYHEUHDVWWXPRUFHOOV

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ROLJRQXFOHRWLGHV ZHUH XQDEOH WR FRPSHWH ZLWK ZLOG W\SH 2 7DNHQ WRJHWKHU WKHVH GDWD
VXJJHVW WKDW WKH 7&&&&77$ EHWZHHQ  DQG  ES IURP LQLWLDWLRQ WUDQVFULSWLRQ VLWH
VHTXHQFH LQ WKH2 ROLJRQXFOHRWLGHZDV LPSRUWDQW IRU''%ELQGLQJ WR WKH ,ț%ĮSUR[LPDO
SURPRWHU7KH FRQVHTXHQFH RI WKLV''%ELQGLQJ LQ WKH H[SUHVVLRQ RI WKH ,ț%Į JHQHZDV
VWXGLHG XVLQJ WKH OXFLIHUDVH UHSRUWHU JHQH V\VWHP XQGHU WKH FRQWURO RI WKH SUR[LPDO ,ț%Į
SURPRWHU7UDQVIHFWLRQUHSRUWHUDVVD\V LQGLFDWHG WKDWWKHWUDQVFULSWLRQRI WKH ,ț%ĮJHQHZDV
LQFUHDVHGVLJQLILFDQWO\ LQ''%RYHUH[SUHVVLQJ0'$0%FHOOV LQFRQWUDVW WRQHRFHOOV
)LJ(7KHIXQFWLRQDOLW\RIWKH''%ELQGLQJVLWHZDVWHVWHGE\PXWDWLQJLWVSHFLILFDOO\LQ
WKHS*/,ț%/XFFRQVWUXFW7KHUHVXOWLQJFRQVWUXFWS*/,ț%0XW/XFFRQWDLQLQJWZR
PXWDWHG UHVLGXHVDQGFRUUHVSRQGLQJ WR WKH20XW VHTXHQFHZDV WUDQVIHFWHG LQWR''%
RYHUH[SUHVVLQJ 0'$0% FHOOV 7KH UHVSRQVH WR ''% LQ FHOOV WUDQVIHFWHG ZLWK WKH
PXWDQW FRQVWUXFWZDV GHFUHDVHG GUDPDWLFDOO\ )LJ (7KHVH UHVXOWVZHUH FRQILUPHGZLWK
0&)FHOOVZKLFKRYHUH[SUHVVQDWXUDOO\''%)LJ¶

''% UHGXFHV WKH LQYDVLYH SRWHQWLDO RI DJJUHVVLYH EUHDVW WXPRU FHOOV E\ FRQWUROOLQJ
QHJDWLYHO\WKHFRQVWLWXWLYH1)ț%DFWLYLW\
7R HYDOXDWH ZKHWKHU ''% UHGXFHG WKH PLJUDWRU\ DQG LQYDVLYH DELOLWLHV RI DJJUHVVLYH
EUHDVW WXPRU FHOOV E\ LQGXFLQJ ,ț%Į JHQH WKLV ODWWHU ZDV NQRFNHG GRZQ LQ ''%
RYHUH[SUHVVLQJ 0'$0% FHOOV XVLQJ OHQWLYLUDO VKRUW KDLUSLQ 51$V VK51$V 7ZR
''%RYHUH[SUHVVLQJFHOO FORQHV WUDQVIHFWHGZLWK VK51$ ,ț%ĮZHUH LVRODWHG )LJ$ LQ
ZKLFK1)ț%DFWLYLW\003H[SUHVVLRQDQGPLJUDWRU\DQGLQYDVLYHDELOLWLHVZHUHUHVWRUHG
LQ SDUW )LJ %( 1R VLJQLILFDQW GLIIHUHQFH ZDV REVHUYHG EHWZHHQ SDUHQWDO DQG VK51$
FRQWURO ''%RYHUH[SUHVVLQJ FHOOV 7KHVH UHVXOWV VXSSRUW WKH QHJDWLYH HIIHFW RI''% RQ
FRQVWLWXWLYH1)ț% DFWLYLW\ E\ LQGXFLQJ ,ț%Į JHQH H[SUHVVLRQ WR UHGXFH WKHPLJUDWRU\ DQG
LQYDVLYH SRWHQWLDO RI WXPRU FHOOV:H FRQILUPHG WKDW LQKLELWLRQ RI 1)ț% E\ WUHDWPHQW RI
FRQWURO1HRFHOOVZLWKWKHFHOOSHUPHDWLYHSHSWLGH61GHFUHDVHGLQYDVLYHFHOODELOLWLHV)LJ
¶



 
 

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',6&866,21
:HREVHUYHGSUHYLRXVO\WKDW''%H[SUHVVLRQZDVLQYHUVHO\FRUUHODWHGZLWKWKHLQYDVLYH
SURSHUWLHV RI EUHDVW WXPRU FHOOV DQG WKDW D FRQVWLWXWLYH RYHUH[SUHVVLRQ RI ''% LQ
QRQPHWDVWDWLF FHOOV LQGXFHGFHOOSUROLIHUDWLRQE\DFWLYDWLQJ WKH*6 WUDQVLWLRQSKDVHRI WKH
FHOOF\FOH  ,Q WKHSUHVHQWVWXG\RXU ILQGLQJVVXPPDUL]HG LQ)LJ)SURYLGHIRU WKHILUVW
WLPHVWURQJHYLGHQFHWKDW''%SOD\VDUROHDVDQHJDWLYHUHJXODWRU\IDFWRULQWKHPLJUDWRU\
DQGLQYDVLYHDELOLWLHVRIEUHDVWWXPRUFHOOV LQYLWURDVZHOODV LQYLYR:HGHPRQVWUDWHGWKDW
''%SOD\VWKLVUROHYLDGHFUHDVLQJ1)ț%DFWLYLW\E\LWVLQYROYHPHQWLQWKHUHJXODWLRQRI
WKH,ț%ĮJHQH
6HYHUDOVWXGLHVKDYHUHSRUWHGWKDW1)ț%SOD\VDOVRDNH\UROHLQWKHLQGXFWLRQRILQYDVLYH
DELOLWLHV RI FDQFHU FHOOV DQG LV UHTXLUHG IRU PDLQWHQDQFH RI WKH PDOLJQDQW SKHQRW\SH
SDUWLFXODUO\IRUEUHDVWFDQFHUFHOOV,QKLELWLRQRIWKH1)ț%SDWKZD\DEURJDWHVJHQHUDWLRQRI
WKH5DVGHSHQGHQW LQYDVLYHSKHQRW\SHDFTXLUHGE\EUHDVW FDQFHU FHOOV LQ YLWUR DQGSUHYHQWV
PHWDVWDVLVLQDPRXVHPRGHO,QDFFRUGDQFHZLWKWKLVVWXG\LQKLELWLRQRIWKHFRQVWLWXWLYH
RULQGXFHG1)ț%SDWKZD\LQ0'$0%DQG+(5SRVLWLYH6.%5FHOOVUHVSHFWLYHO\
XVLQJ WKH61SHSWLGHGHFUHDVHGPLJUDWLRQDQG LQYDVLRQRI WKHVHFHOOV )LJ¶7KH
1)ț%GHSHQGHQWDFTXLVLWLRQRILQYDVLYHSURSHUWLHVRIEUHDVWFDQFHUFHOOVDQGWXPRUVDVZHOO
DVRI FDUFLQRJHQLQGXFHGSULPDU\ UDWPDPPDU\ WXPRUV LVRIWHQDVVRFLDWHGZLWKDQDEHUUDQW
FRQVWLWXWLYH DFWLYDWLRQ RI WKLV WUDQVFULSWLRQ IDFWRU  7ZRPROHFXODUPHFKDQLVPV KDYH
EHHQLGHQWLILHGWREHUHODWHGWRWKHFRQVWLWXWLYHDFWLYDWLRQRI1)ț%LQEUHDVWFDQFHUFHOOV$Q
DEHUUDQWH[SUHVVLRQRI,ț%NLQDVHVDQGFDVHLQNLQDVH,,ZDVREVHUYHGLQVRPHKXPDQEUHDVW
FDQFHUFHOOVDQGSULPDU\WXPRUVZKLFKZDVUHVSRQVLEOHIRUFRQVWLWXWLYH1)ț%DFWLYDWLRQE\
FRQWUROOLQJ,ț%ĮVWDELOLW\,WKDVEHHQUHSRUWHGDOVRWKDWWKHFRQVWLWXWLYHDFWLYDWLRQRI1)
ț% FRXOG EH GXH WR DQ HQKDQFHG H[SUHVVLRQ RI 1)ț%LQGXFLQJ NLQDVH LQYROYHG LQ WKH
DFWLYDWLRQ RI ,ț% NLQDVHV UHVXOWLQJ WR DQ HSLJHQHWLF DOWHUDWLRQ RI LWV JHQH LQ WKHPDOLJQDQW
EDVDOOLNHEUHDVW FDQFHU &RQFHUQLQJ+(5SRVLWLYHEUHDVW FDQFHUFHOOV DV WKH6.%5
FHOOOLQH1)ț%LVDFWLYDWHGFRQVWLWXWLYHO\E\ WKHVXUYLYDOVLJQDOOLQJSDWKZD\YLD3,.$NW
DQG1,.,ț%NLQDVHZKLFKLVWULJJHUHGE\WKHELQGLQJRI(*)WRLWVRYHUH[SUHVVHGPHPEUDQH
UHFHSWRU  7KLV PD\ H[SODLQ WKH PDUNHG HIIHFW RI ''% RQ 1)ț% DFWLYLW\ DQG WKH
PLJUDWLRQLQYDVLRQ SURSHUWLHV RI (*)VHQVLWLYH 6.%5 FHOOV ,Q WKH SUHVHQW VWXG\ ZH
LGHQWLILHG IRU WKH ILUVW WLPH D QHZPROHFXODUPHFKDQLVP FRUUHVSRQGLQJ WR D ODFN RI''%
H[SUHVVLRQLQDJJUHVVLYHEUHDVWFDQFHUFHOOVZKLFKOHDGVWRDORZ,ț%ĮH[SUHVVLRQDQGDKLJK
FRQVWLWXWLYH1)ț%DFWLYLW\
 
 

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1)ț% SOD\V D FDXVDO UROH LQ WKHPLJUDWLRQ DQG LQYDVLRQ RI WXPRU FHOOV E\ UHJXODWLQJ
SRVLWLYHO\WDUJHWJHQHV$PRQJWKHPWKHJHQHHQFRGLQJ003LVDZHOONQRZQWDUJHWJHQH
RI1)ț%ZKRVHSURPRWHUFRQWDLQVD1)ț%VLWHDWESIURPWKHWUDQVFULSWLRQVWDUWVLWH
003DW\SH,9FROODJHQDVHLVSDUWO\UHVSRQVLEOHIRUWKHLQYDVLYHSKHQRW\SHRIWXPRU
FHOOVE\GHJUDGLQJWKHEDVHPHQWPHPEUDQH,QDGGLWLRQ003H[SUHVVLRQLVFRUUHODWHG
RIWHQZLWK DGYDQFHG WXPRU JUDGH LQ EUHDVW FDQFHU 7KH IDFW WKDW003 H[SUHVVLRQ LV
UHGXFHGE\WKH''%GHSHQGHQWGHFUHDVHLQ1)ț%DFWLYLW\FRXOGH[SODLQLQSDUWWKDW''%
SOD\VDQHJDWLYHUROH LQ WKH LQYDVLYHSURSHUWLHVRIDJJUHVVLYH WXPRUFHOOV ,W LVQRWH[FOXGHG
WKDW ''% SOD\V WKLV UROH E\ PDLQWDLQLQJ D ORZ H[SUHVVLRQ RI WKH 0Q62' JHQH YLD LWV
ELQGLQJ WR WKH SUR[LPDO SURPRWHU DV ZH GHPRQVWUDWHG UHFHQWO\  0Q62' ZKLFK LV
FRQVWLWXWLYHO\RYHUH[SUHVVHGLQKLJKO\LQYDVLYHEUHDVWWXPRUFHOOVSDUWLFLSDWHVLQWKHLQYDVLYH
SURSHUWLHVRIWKHVHFHOOVE\LQFUHDVLQJWKHOHYHORIVHFUHWHG003YLDWKHK\GURJHQSHUR[LGH
SURGXFHGIURPLWVHQ]\PDWLFDFWLYLW\RQWKHVXSHUR[LGHDQLRQ
:H LGHQWLILHG WKDW WKH LQYROYHPHQW RI''% LQ WKH UHJXODWLRQ RI WKH ,ț%Į JHQH LV WKH
PROHFXODU PHFKDQLVP E\ ZKLFK ''% SOD\V D QHJDWLYH UROH LQ WKH LQYDVLYH DELOLWLHV RI
DJJUHVVLYH EUHDVW WXPRU FHOOV .QRFNGRZQ RI ,ț%Į JHQH H[SUHVVLRQ LQGXFHG E\ ''%
UHVWRUHGFRQVWLWXWLYH1)ț%DFWLYLW\DQGLQYDVLYHSURSHUWLHVRIDJJUHVVLYHEUHDVWWXPRUFHOOV
7KH ,ț%Į JHQH LV WKH VHFRQG QHZO\ LGHQWLILHG WDUJHW JHQH IRU ''% ,Q FRQWUDVW WR WKH
0Q62'JHQHLWVH[SUHVVLRQLVSRVLWLYHO\UHJXODWHGLQWKHSUHVHQFHRI''%7KHELQGLQJVLWH
RI''%LVORFDOL]HGLQWKHSUR[LPDO,ț%ĮJHQHSURPRWHUDQGGLIIHUVIURPWKHRQHLGHQWLILHG
IRUWKH0Q62'JHQH,WLVGLIILFXOWWRFRQVLGHUWKDWWKHGLIIHUHQFHLQWKHVHTXHQFHRIWKH
ELQGLQJVLWHH[SODLQVWKHGLVWLQFWUROHRI''%LQH[SUHVVLRQRI,ț%ĮDQG0Q62'JHQHV7KH
UHJXODWLRQRI,ț%ĮJHQHH[SUHVVLRQLVQRWZHOONQRZQDQGIURPDIRRWSULQWLQJDQDO\VLVRQO\
WKUHHț%VLWHVDQGRQH6SVLWHLQWKHSUR[LPDO,ț%ĮJHQHSURPRWHUKDYHEHHQFKDUDFWHUL]HG
DOOFORVHWRWKH7$7$ER[DQGWKHLQLWLDWLRQWUDQVFULSWLRQVLWH)LJ7KHț%DQG6SVLWHV
KDYHEHHQVKRZQWREHUHTXLUHGLQDQDXWRUHJXODWRU\ORRSIRUIXOO71)ĮPHGLDWHGLQGXFWLRQ
RI WKH ,ț%Į JHQH LQ -XUNDW 7 FHOOV :KHUHDV QR 6S ELQGLQJZDV GHWHFWHG RQ LWV VLWH
ZKDWHYHUWKH''%H[SUHVVLRQGDWDQRWVKRZQZHREVHUYHGFRQVWLWXWLYHS1)ț%ELQGLQJ
WR WKH ț% VLWH LQ FRQWURO EUHDVW FDQFHU FHOOV7KLVZDV GHFUHDVHG LQ''%RYHUH[SUHVVLQJ
FHOOVEHFDXVHRIWKHGHFUHDVHLQWKHQXFOHDUWUDQVORFDWLRQRIWKHS1)ț%SURWHLQVXJJHVWLQJ
WKDWWKLVODWWHULVQRWLQYROYHGLQ''%GHSHQGHQWLQGXFWLRQRIWKH,ț%ĮJHQH7KLVH[SODLQV
DOVRZK\''%LVDEOHWRPDLQWDLQDORZH[SUHVVLRQRIWKH0Q62'JHQHE\GHFUHDVLQJ1)
ț%ELQGLQJWRDț%VLWHORFDWHGLQLQWURQDVZHGHPRQVWUDWHGUHFHQWO\
 
 

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7RDWWHPSWWRH[SODLQWKHUROHRI''%LQWKHLQGXFWLRQRIWKH,ț%ĮJHQHZHH[DPLQHGLI
WKH''%GHSHQGHQWLQFUHDVHLQ,ț%ĮH[SUHVVLRQZDVDVVRFLDWHGZLWKDQHSLJHQHWLFSURFHVV
VXFKDVSRVWWUDQVODWLRQDOKLVWRQHPRGLILFDWLRQ DVGHPRQVWUDWHGSUHYLRXVO\E\XV DQGRWKHUV
  %RWKPHWK\ODWLRQ DQG DFHW\ODWLRQ RI KLVWRQH+ DUH NQRZQ WR EH LQGLFDWLYH RI WKH
DFWLYHWUDQVFULSWLRQRIJHQHV7KH,ț%ĮJHQHZKLFKKDVDEDVDOWUDQVFULSWLRQOHYHOLVORFDWHG
LQWR D UHJLRQ RI FKURPDWLQ RSHQHG FRQWLQXRXVO\ E\ EDVDO KLVWRQH PRGLILFDWLRQV
KWWSJHQRPHXFVFHGX H[SODLQLQJ WKHSUHVHQFH RQ WKH SUR[LPDO SURPRWHU RI S1)ț%
ELQGLQJWRWKHț%VLWHDQGDFHW\ODWHGDQGGLPHWK\ODWHG+KLVWRQHVWRWKHO\VLQHUHVLGXH
DQG  UHVSHFWLYHO\ LQ FRQWURO FHOOV 1R FKDQJHV ZHUH REVHUYHG IRU KLVWRQHPRGLILFDWLRQV
UHJDUGOHVVRI WKH''%H[SUHVVLRQ2QO\ WKHSSURWHLQZDVGHWHFWHGPRUHDW UHJLRQ ,9
FORVHWRWKHWUDQVFULSWLRQVWDUWVLWHLQ''%RYHUH[SUHVVLQJFHOOVWKDQLQFRQWUROFHOOVZKLFK
PD\H[SODLQWKH''%GHSHQGHQWLQFUHDVHLQ,ț%ĮH[SUHVVLRQ,QGHHGWKH&%3SIDPLO\
LVZHOONQRZQWRHQKDQFHWUDQVFULSWLRQQRWRQO\E\PRGLI\LQJFKURPDWLQVWUXFWXUHWKURXJKLWV
KLVWRQH DFHW\OWUDQVIHUDVH DFWLYLW\ EXW DOVR E\ IDFLOLWDWLQJ WKH DVVHPEO\ RI DFWLYDWLQJ
WUDQVFULSWLRQFRPSOH[HVDW WKHSURPRWHU  ,QDGGLWLRQ WKHVHSURWHLQVDUHDEOH WR LQWHUDFW
ZLWK D YDULHW\ RI SURWHLQV LQFOXGLQJ ''% WR LQFUHDVH WKHLU DFWLYLW\ DV FRDFWLYDWRUV RI
WUDQVFULSWLRQ
7KH SUHVHQW ILQGLQJV EULQJ D QHZ XQGHUVWDQGLQJ RI KRZ EUHDVW FDQFHU FHOOV SURJUHVV
WRZDUG DQ LQYDVLYH SKHQRW\SH E\ GHFUHDVLQJ WKH ''% H[SUHVVLRQ 7KH LQYROYHPHQW RI
''%LQWKHFRQWURORIPLJUDWRU\DQGLQYDVLYHDELOLWLHVRIEUHDVWWXPRUFHOOV LQYLWURDVZHOO
DV LQ YLYR ZLOO QHHG WR LQYHVWLJDWH WKH H[SUHVVLRQ OHYHO RI WKH ''% JHQH LQ SRRUO\
GLIIHUHQWLDWHGKLJKJUDGHEUHDVWFDUFLQRPDV7KHSUHVHQWILQGLQJVVXSSRUWWKHLGHDWKDW''%
PD\UHSUHVHQWDJRRGFDQGLGDWH IRUSUHGLFWLQJEUHDVW WXPRUSURJUHVVLRQ WRZDUGDPDOLJQDQW
SKHQRW\SH )LQDOO\ WKH PROHFXODU PHFKDQLVP LGHQWLILHG LQ RXU VWXG\ PD\ UHSUHVHQW DQ
LQWHUHVWLQJ SDWKZD\ IRU IXWXUH GHYHORSPHQW RI QHZ DQWLFDQFHU WKHUDSLHV EHFDXVH1)ț% LV
FRQVLGHUHGDOUHDG\DVDJRRGWKHUDSHXWLFWDUJHW


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'LVFORVXUHRI3RWHQWLDO&RQIOLFWVRI,QWHUHVW
:HGHFODUHWKDWZHKDYHQRFRQIOLFWVRILQWHUHVWUHODWHGWRWKHSXEOLFDWLRQRIWKLVPDQXVFULSW

$XWKRU¶V&RQWULEXWLRQV
&RQFHSWLRQDQGGHVLJQ0(QQHQ6*UDQGHPDQJH3%HFXZH
'HYHORSPHQW RI PHWKRGRORJ\ 0 (QQHQ 9 %HVDQFHQRW ( %UXQQHU ' 7KLHEDXW 5 .ORW] 6
*UDQGHPDQJH17RXFKH3%HFXZH
$FTXLVLWLRQ RI GDWD 0 (QQHQ 9 %HVDQFHQRW ( %UXQQHU 6 3LQHO ' 7KLHEDXW 5 .ORW] 6
*UDQGHPDQJH17RXFKH)3OHQDW3%HFXZH
$QDO\VLVDQGLQWHUSUHWDWLRQRIGDWD0(QQHQ6*UDQGHPDQJH17RXFKH63LQHO)3OHQDW5
.ORW]/'RPHQMRXG3%HFXZH
:ULWLQJDQGUHYLHZRIWKHPDQXVFULSW0(QQHQ6*UDQGHPDQJH17RXFKH3%HFXZH
6WXG\VXSHUYLVLRQ6*UDQGHPDQJH3%HFXZH

$FNQRZOHGJPHQWV
7KHDXWKRUVDUHJUDWHIXOWR3URI617KRUQWRQIRUFULWLFDOUHDGLQJRIWKHPDQXVFULSW

*UDQW6XSSRUW
)LQDQFLDOVXSSRUWZDVSURYLGHGE\WKH/LJXHFRQWUHOH&DQFHU&RPLWpV0HXVHDQG9RVJHV
WKH8QLYHUVLW\RI/RUUDLQHDQG5pJLRQ/RUUDLQH0(QQHQKDVDIHOORZVKLSIURPWKH)UHQFK
5HVHDUFK0LQLVWU\


5()(5(1&(6
 1JX\HQ';%RV3'0DVVDJXp -0HWDVWDVLV IURPGLVVHPLQDWLRQ WR RUJDQVSHFLILF
FRORQL]DWLRQ1DW5HY&DQFHU
 .DWWDQ=0DUFKDO 6%UXQQHU(5DPDFFL&/HURX[$0HUOLQ -/ HW DO 'DPDJHG
'1$ ELQGLQJ SURWHLQ  SOD\V D UROH LQ EUHDVW FDQFHU FHOO JURZWK 3/R6 2QH
DH
 0LQLJ9.DWWDQ= YDQ%HHXPHQ -%UXQQHU(%HFXZH3 ,GHQWLILFDWLRQ RI''%
SURWHLQDVDWUDQVFULSWLRQDOUHJXODWRURIFRQVWLWXWLYH62'JHQHH[SUHVVLRQLQKXPDQ
EUHDVWFDQFHUFHOOV-%LRO&KHP
 .DWWDQ =0LQLJ 9 /HUR\ 3 'DXoD0 %HFXZH 3 5ROH RI PDQJDQHVH VXSHUR[LGH
GLVPXWDVH RQ JURZWK DQG LQYDVLYH SURSHUWLHV RI KXPDQ HVWURJHQLQGHSHQGHQW EUHDVW
FDQFHUFHOOV%UHDVW&DQFHU5HV7UHDWE
 3UDVDG 6 5DYLQGUDQ - $JJDUZDO % 1)% DQG FDQFHU KRZ LQWLPDWH LV WKLV
UHODWLRQVKLS0RO&HOO%LRFKHP
 
 

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 1DNVKDWUL+%KDW1DNVKDWUL30DUWLQ'$*RXOHW5--U6OHGJH*:-U&RQVWLWXWLYH
DFWLYDWLRQRI1)NDSSD%GXULQJSURJUHVVLRQRIEUHDVWFDQFHUWRKRUPRQHLQGHSHQGHQW
JURZWK0RO&HOO%LRO
 0LQ & (GG\ 6) 6KHUU '+ 6RQHQVKHLQ *( 1)NDSSD% DQG HSLWKHOLDO WR
PHVHQFK\PDOWUDQVLWLRQRIFDQFHU-&HOO%LRFKHP
 /RZU\2+5RVHEURXJK1-)DUU$/5DQGDOO5-3URWHLQPHDVXUHPHQWZLWKWKH)ROLQ
SKHQROUHDJHQW-%LRO&KHP 
 'DV6%DQHUML$)UHL(&KDWWHUMHH$5DSLGH[SUHVVLRQDQGDFWLYDWLRQRI003DQG
003XSRQH[SRVXUHRIKXPDQEUHDVWFDQFHUFHOOV0&)WRILEURQHFWLQLQVHUXP
IUHHPHGLXP/LIH6FL
 %HFXZH 3 %LDQFKL $ 'LGHORW & %DUEHUL+H\RE 0 'DXoD 0 $UDFKLGRQLF DFLG
DFWLYDWHV D IXQFWLRQDO $3 DQG DQ LQDFWLYH 1)NDSSD% FRPSOH[ LQ KXPDQ +HS*
KHSDWRPDFHOOV)UHH5DGLF%LRO0HG
 3LQHO6%DUEHUL+H\RE0&RKHQ-RQDWKDQ(0HUOLQ-/'HOPDV&3OHQDW)HWDO
(U\WKURSRLHWLQLQGXFHGUHGXFWLRQRIK\SR[LDEHIRUHDQGGXULQJIUDFWLRQDWHGLUUDGLDWLRQ
FRQWULEXWHVWRLPSURYHPHQWRIUDGLRUHVSRQVHLQKXPDQJOLRPD[HQRJUDIWV,QW-5DGLDW
2QFRO%LRO3K\V
 $QWXQHV / $QJLRL'XSUH] .6 %UDFDUG 65 .OHLQ0RQKRYHQ 1$ /H )DRX $(
'XSUH]$0HWDO$QDO\VLVRI WLVVXHFKLPHULVPLQQXGHPRXVHEUDLQDQGDEGRPLQDO
[HQRJUDIWPRGHOV RI KXPDQJOLREODVWRPDPXOWLIRUPHZKDW GRHV LW WHOO XV DERXW WKH
PRGHOV DQG DERXW JOLREODVWRPD ELRORJ\ DQG WKHUDS\" - +LVWRFKHP &\WRFKHP

 'HU\XJLQD (, 4XLJOH\ -30DWUL[PHWDOORSURWHLQDVHV DQG WXPRUPHWDVWDVLV &DQFHU
0HWDVWDVLV5HY
 +LPHOVWHLQ%3/HH(-6DWR+6HLNL00XVFKHO5-7UDQVFULSWLRQDODFWLYDWLRQRIWKH
PDWUL[PHWDOORSURWHLQDVH JHQH LQ DQ+UDV DQG YP\F WUDQVIRUPHG UDW HPEU\R FHOO
OLQH2QFRJHQH
 &KXD +/ %KDW1DNVKDWUL 3 &ODUH 6( 0RULPL\D $ %DGYH 6 1DNVKDWUL + 1)
NDSSD% UHSUHVVHV (FDGKHULQ H[SUHVVLRQ DQG HQKDQFHV HSLWKHOLDO WR PHVHQFK\PDO
WUDQVLWLRQ RIPDPPDU\ HSLWKHOLDO FHOOV SRWHQWLDO LQYROYHPHQW RI=(% DQG =(%
2QFRJHQH
 
 

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 $OJDUWp0.ZRQ+*pQLQ3+LVFRWW-,GHQWLILFDWLRQE\LQYLYRJHQRPLFIRRWSULQWLQJ
RI D WUDQVFULSWLRQDO VZLWFK FRQWDLQLQJ 1)NDSSD% DQG 6S WKDW UHJXODWHV WKH
,NDSSD%DOSKDSURPRWHU0RO&HOO%LRO
 +XEHU0$$]RLWHL1%DXPDQQ%*UQHUW66RPPHU$3HKDPEHUJHU+HWDO1)
NDSSD%LVHVVHQWLDOIRUHSLWKHOLDOPHVHQFK\PDOWUDQVLWLRQDQGPHWDVWDVLVLQDPRGHORI
EUHDVWFDQFHUSURJUHVVLRQ-&OLQ,QYHVW
 /LQ <= <DR 6 9HDFK 5$ 7RUJHUVRQ 75 +DZLJHU - ,QKLELWLRQ RI QXFOHDU
WUDQVORFDWLRQ RI WUDQVFULSWLRQ IDFWRU 1)% E\ D V\QWKHWLF SHSWLGH FRQWDLQLQJ D FHOO
PHPEUDQHSHUPHDEOH PRWLI DQG QXFOHDU ORFDOL]DWLRQ VHTXHQFH - %LRO &KHP

 6RYDN0$%HOODV5(.LP':=DQLHVNL*-5RJHUV$(7UDLVK$0HWDO$EHUUDQW
QXFOHDU IDFWRUNDSSD%5HO H[SUHVVLRQ DQG WKH SDWKRJHQHVLV RI EUHDVW FDQFHU - &OLQ
,QYHVW
 5RPLHX0RXUH] 5 /DQGHVPDQ%ROODJ ( 6HOGLQ '& 7UDLVK $0 0HUFXULR )
6RQHQVKHLQ*(5ROHVRI,..NLQDVHVDQGSURWHLQNLQDVH&.LQDFWLYDWLRQRIQXFOHDU
IDFWRUNDSSD%LQEUHDVWFDQFHU&DQFHU5HV
 <DPDPRWR0 ,WR7 6KLPL]X7 ,VKLGD7 6HPED.:DWDQDEH6 HW DO (SLJHQHWLF
DOWHUDWLRQ RI WKH 1)ț%LQGXFLQJ NLQDVH 1,. JHQH LV LQYROYHG LQ HQKDQFHG 1,.
H[SUHVVLRQLQEDVDOOLNHEUHDVWFDQFHU&DQFHU6FL 
 3LDQHWWL 6 $UVXUD 0 5RPLHX0RXUH] 5 &RIIH\ 5- 6RQHQVKHLQ *( +HUQHX
RYHUH[SUHVVLRQ LQGXFHV1)NDSSD%YLD D3,NLQDVH$NWSDWKZD\ LQYROYLQJFDOSDLQ
PHGLDWHGGHJUDGDWLRQRI,NDSSD%DOSKDWKDWFDQEHLQKLELWHGE\WKHWXPRUVXSSUHVVRU
37(12QFRJHQH
 9L]RVR )-*RQ]iOH] /2&RUWH0'5RGUtJXH] -&9i]TXH] - /DPHODV0/ HW DO
6WXG\RIPDWUL[PHWDOORSURWHLQDVHVDQG WKHLU LQKLELWRUV LQEUHDVWFDQFHU%U-&DQFHU

 (QQHQ 0 0LQLJ 9 *UDQGHPDQJH 6 7RXFKH 1 0HUOLQ -/ %HVDQFHQRW 9 HW DO
5HJXODWLRQRIWKHKLJKEDVDOH[SUHVVLRQRIWKHPDQJDQHVHVXSHUR[LGHGLVPXWDVHJHQH
LQDJJUHVVLYHEUHDVWFDQFHUFHOOV)UHH5DGLF%LRO0HG
 5R\ 1 6WR\DQRYD 7 'RPLQJXH]%UDXHU & 3DUN +- %DJFKL 6 5D\FKDXGKXUL 3
''%DQHVVHQWLDOPHGLDWRURISUHPDWXUHVHQHVFHQFH0RO&HOO%LRO

 .DONKRYHQ ( &%3 DQG S +$7V IRU GLIIHUHQW RFFDVLRQV %LRFKHP 3KDUPDFRO

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 'DWWD$%DJFKL61DJ$6KL\DQRY3$GDPL*5<RRQ7HWDO7KHSVXEXQLWRI
WKH GDPDJHG'1$ ELQGLQJ SURWHLQ ''% DVVRFLDWHV ZLWK WKH &%3S IDPLO\ RI
KLVWRQHDFHW\OWUDQVIHUDVH0XWDW5HV
 6KHQ +0 7HUJDRQNDU 9 1)NDSSD% VLJQDOLQJ LQ FDUFLQRJHQHVLV DQG DV D SRWHQWLDO
PROHFXODUWDUJHWIRUFDQFHUWKHUDS\$SRSWRVLV
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&RQFOXVLRQV
/¶HQVHPEOHGHQRVUpVXOWDWVUpYqOHSRXUODqUHIRLVXQHQRXYHOOHDFWLYLWpELRORJLTXHGH
OD SURWpLQH ''% GDQV OH FRQWU{OH GHV SURSULpWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV
PDPPDLUHV1RXVDYRQVPRQWUpTXHVRQU{OHQpJDWLIVXUOHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHV
GHV FHOOXOHV WXPRUDOHV PDPPDLUHV ORUVTX¶HOOHV OD VXUH[SULPHQW GpSHQG HQ SDUWLH GH VRQ
DFWLYLWpLQGXFWULFHVXUO¶H[SUHVVLRQGXJqQHFRGDQW,ț%ĮHWHQFRQVpTXHQFHjXQHGLPLQXWLRQ
GHO¶DFWLYLWpFRQVWLWXWLYHGH1)ț%HWGHO¶H[SUHVVLRQGHOD003YRLU)LJXUHGDQV$UWLFOH
 &HV UpVXOWDWV REVHUYpV j OD IRLV LQ YLWUR HW LQ YLYR VRQW pJDOHPHQW DVVRFLpV DX QLYHDX
G¶H[SUHVVLRQIDLEOHGH''%PHVXUpGDQVOHVWXPHXUVPDPPDLUHVGHKDXWJUDGH&¶HVWODqUH
IRLV TX¶XQH UHODWLRQ HQWUH ''% HW 1)ț% HVW PLVH HQ pYLGHQFH TXL SHUPHW GH PLHX[
FRPSUHQGUH OD SURJUHVVLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV YHUV XQ VWDWXW LQYDVLI HW
PpWDVWDWLTXH HW UHSUpVHQWH pJDOHPHQW XQH YRLH LQWpUHVVDQWH SRXU OH GpYHORSSHPHQW GH
QRXYHOOHV WKpUDSLHV DQWLFDQFpUHXVHV &HV UpVXOWDWV UHQIRUFHQW pJDOHPHQW O¶LGpH TXH ''%
SUpVHQWH XQ LQWpUrW FOLQLTXH SRWHQWLHO FRPPH PDUTXHXU SUpGLFWLI GH OD SURJUHVVLRQ
PpWDVWDWLTXHGHVWXPHXUVPDPPDLUHV
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,,  ,03257$1&( '( /$ 5(/$7,21 (175( ''% (7 1)ț% '$16 /$
5(*8/$7,21 '( /¶(;35(66,21 '8 *(1( 62' 0Q '$16 /(6 &(//8/(6
78025$/(60$00$,5(6

,QWURGXFWLRQHWUpVXOWDWVSUpOLPLQDLUHV
/RUVGHWUDYDX[SUpFpGHQWVOHODERUDWRLUHG¶DFFXHLODPLVHQpYLGHQFHSRXUODqUHIRLV
XQHUHODWLRQHQWUHODSURWpLQH''%HWO¶H[SUHVVLRQGHOD62'0QDLQVLTX¶XQU{OHGHFHWWH
HQ]\PH DQWLR[\GDQWH GDQV OHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV
KDXWHPHQWPpWDVWDWLTXHV(QHIIHWOHODERUDWRLUHDPRQWUpTXH''%DJLWQpJDWLYHPHQWVXUOD
WUDQVFULSWLRQEDVDOHGXJqQHGHOD62'0QG¶XQHSDUWHQVHIL[DQWVXUXQHVpTXHQFHG¶$'1
VSpFLILTXHVLWXpHGDQVODSDUWLHSUR[LPDOHGXSURPRWHXUG¶DXWUHSDUWHQIDYRULVDQWjODIRLVOD
GLPLQXWLRQGHO¶DFpW\ODWLRQGHVKLVWRQHVHWOHUHFUXWHPHQWG¶XQUpSUHVVHXUWUDQVFULSWLRQQHOWHO
TX¶$3ĮVXUODUpJLRQSURPRWULFH,ODYDLWpJDOHPHQWpWpPRQWUpTXH''%H[HUFHHQSDUWLH
VRQ DFWLYLWp VWLPXODWULFH GH OD SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV QRQ
PpWDVWDWLTXHV HQPDLQWHQDQW XQH H[SUHVVLRQ IDLEOH GH OD 62'0Q .DWWDQ HW DO D 
0LQLJ HW DO  &HV UpVXOWDWV H[SOLTXHQW pJDOHPHQW HQ SDUWLH FHX[ REWHQXV SOXV
DQWpULHXUHPHQW TXL PRQWUHQW TX¶HQ DEVHQFH G¶H[SUHVVLRQ GH ''%  OD 62' 0Q D XQH
H[SUHVVLRQ EDVDOH pOHYpH GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV KDXWHPHQW PpWDVWDWLTXHV
D\DQW SRXU FRQVpTXHQFH XQH VXUSURGXFWLRQ GH SHUR[\GH G¶K\GURJqQH LVVXH GH O¶DFWLYLWp
HQ]\PDWLTXHGHFHWWHHQ]\PHDQWLR[\GDQWH&HSHUR[\GHG¶K\GURJqQHMRXHXQU{OHGDQVOHV
FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHVPDPPDLUHV KDXWHPHQWPpWDVWDWLTXHV HQ DFWLYDQW
HQSDUWLFXOLHUOD003.DWWDQHWDOE
/HPpFDQLVPHPROpFXODLUHUHVSRQVDEOHGHO¶H[SUHVVLRQpOHYpHGHOD62'0QGDQVOHV
FHOOXOHV WXPRUDOHV PDPPDLUHV PpWDVWDWLTXHV Q¶HVW SDV FRQQX 'DQV FH VHQV GHV WUDYDX[
FRPPHQFpVGDQVOHFDGUHGHODWKqVHGH'RFWRUDWGH90LQLJRQWGpPRQWUpO¶LPSOLFDWLRQGH
6S GDQV O¶H[SUHVVLRQ EDVDOH pOHYpH GH OD 62'0Q GDQV OHV FHOOXOHV 0'$0% &HV
UpVXOWDWVPRQWUHQWTXH O¶LQDFWLYDWLRQGH6SSDUXQ WUDLWHPHQWSHQGDQWKHXUHVGHVFHOOXOHV
0'$0%DYHFGHO¶DFLGHRNDGDLTXHHQWUDvQHXQHGLPLQXWLRQGHO¶H[SUHVVLRQGHOD62'
0Q&HWDFLGHHVWXQLQKLELWHXUGHO¶DFWLYLWpGHODSURWpLQHSKRVSKDWDVH$TXLPDLQWLHQWOD
SURWpLQH6SVRXVVDIRUPHSKRVSKRU\OpHGpSRXUYXHG¶DFWLYLWpWUDQVFULSWLRQQHOOH'HPrPH
GHVH[SpULHQFHVG¶LQKLELWLRQGHO¶H[SUHVVLRQGH6SSDU$51LQWHUIpUHQFHUpYqOHQWpJDOHPHQW
XQHIRUWHLQKLELWLRQGHO¶H[SUHVVLRQGHO¶HQ]\PHDQWLR[\GDQWH(QILQ90LQLJDPRQWUpSDU
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LPPXQRSUpFLSLWDWLRQGHFKURPDWLQHHWSDUXQHDQDO\VHIRQFWLRQQHOOHGXSURPRWHXUSUR[LPDO
GX JqQH GH OD 62'0Q TXH 6S LQGXLW O¶H[SUHVVLRQ GH O¶HQ]\PH DQWLR[\GDQWH GDQV OHV
FHOOXOHV0'$0%HQVHIL[DQWVSpFLILTXHPHQWVXUOHVLWHOHSOXVSURFKHGHFHOXLLQLWLDQWOD
WUDQVFULSWLRQSDUPLG¶DXWUHV(QQHQ00LQLJ9HWDO$UWLFOH3DUFRQWUHDXFXQH
IL[DWLRQ GH 6S VXU FH VLWH Q¶HVW REVHUYpH GDQV OHV FHOOXOHV 0&) :W FRPPH LO D pWp
GpPRQWUpSUpFpGHPPHQWjFDXVHGHODSUpVHQFHGH''%0LQLJHWDO
$OXLVHXO6SQHSHUPHWSDVG¶H[SOLTXHUO¶H[SUHVVLRQpOHYpHGHOD62'0QGDQVOHV
FHOOXOHVWXPRUDOHVKDXWHPHQWLQYDVLYHV/¶K\SRWKqVHG¶XQHLPSOLFDWLRQGH1)ț%DGRQFpWp
SURSRVpH FDU LO HVW FRQQX TXH FH IDFWHXU GH WUDQVFULSWLRQ SRVVqGH XQ pOpPHQW GH UpSRQVH
ORFDOLVpGDQVOHqPHLQWURQGXJqQHGHOD62'0QHWGpMjPRQWUpIRQFWLRQQHO&HWpOpPHQWGH
UpSRQVHHVWDSSHOpH©71)5(ªRX©7XPRU1HFURVLV)DFWRU5HVSRQVH(OHPHQWªHWFRQWLHQW
XQ PRWLI ț% VXU OHTXHO VH IL[H OH IDFWHXU GH WUDQVFULSWLRQ 1)ț% VRXV OD IRUPH G¶XQ
KpWpURGLPqUHSSSRXULQGXLUHO¶H[SUHVVLRQGXJqQHGHOD62'0QHQSUpVHQFHGH71)
%HUQDUGHWDO-RVVRQHWDO
/HV UpVXOWDWV SUpFpGHQWV GpFULWV GDQV O¶DUWLFOH  RQW PRQWUp XQ FRQWU{OH QpJDWLI GH
''%VXU O¶DFWLYLWpGXFRPSOH[H1)%GDQV OHV FHOOXOHV WXPRUDOHVPDPPDLUHVH[SULPDQW
WUqVIDLEOHPHQWOD62'0Q$XVVLO¶REMHFWLIGHFHWWHSDUWLHGXWUDYDLODFRQVLVWpjPRQWUHUVL
1)%MRXHXQU{OHGDQVO¶H[SUHVVLRQpOHYpHGHOD62'0QHQO¶DEVHQFHGH''%GDQVOHV
FHOOXOHVWXPRUDOHVPDPPDLUHVKDXWHPHQWLQYDVLYHV

5pVXOWDWVREWHQXV
'DQVXQHUWHPSVQRXVDYRQVYpULILpO¶DFWLYLWpFRQVWLWXWLYHGH1)ț%GDQVOHVFHOOXOHV
0&)HW0'$0%XWLOLVpHVSUpFpGHPPHQWGDQVQRWUHpWXGHGXU{OHGH''%GDQVOD
UpJXODWLRQGHO¶H[SUHVVLRQGHOD62'0Q/¶DFWLYLWpWUDQVFULSWLRQQHOOHGH1)ț%HVWPHVXUpH
SDUWUDQVIHFWLRQWUDQVLWRLUHjO¶DLGHGHGHX[SODVPLGHVFRQWHQDQWXQJqQHUDSSRUWHXUGHW\SH
OXFLIpUDVHPLVVRXVFRQWU{OHGHPRWLIVț%S*/1)ț%/XFRXGX71)5(S*/71)5(
/XF/HVFHOOXOHV0'$0%VDXYDJHV:WD\DQWXQHH[SUHVVLRQpOHYpHGHOD62'0Q
RQW XQH DFWLYLWp FRQVWLWXWLYH GH 1)ț% IRUWHPHQW SOXV pOHYpH TXH OHV FHOOXOHV 0&) :W
H[SULPDQWWUqVIDLEOHPHQWO¶HQ]\PHDQWLR[\GDQWHHWFHTXHOTXHVRLWOHSODVPLGHXWLOLVp3DU
JHO UHWDUG HW VXSHUUHWDUG QRXV DYRQVPRQWUp TXH FHWWH DFWLYLWp WUDQVFULSWLRQQHOOH pOHYpH GH
1)ț% GDQV OHV FHOOXOHV0'$0%:W GpSHQG GH O¶KpWpURGLPqUH SS (Q UHODWLRQ
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GLIIpUHQWHV OLJQpHV GH FHOOXOHV WXPRUDOHV PDPPDLUHV $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DQDO\VpHSDU:HVWHUQEORWVXUJGHSURWpLQHVWRWDOHVH[WUDLWHVGHVGLIIpUHQWHVOLJQpHVFHOOXODLUHVWXPRUDOHVj
O¶DLGHGHVDQWLFRUSVSRO\FORQDX[VSpFLILTXHVUHVSHFWLIV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 /¶DFWLYLWp
FRQVWLWXWLYH GH 1)ț% HVW pWXGLpH GDQV FKDTXH W\SH FHOOXODLUH SDU LPPXQRF\WRIOXRUHVFHQFH HQ VXLYDQW OD
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DYHFFHVUpVXOWDWVSHWS1)ț%VRQWH[FOXVLYHPHQWORFDOLVpHVGDQVOHQR\DXGHVFHOOXOHV
0'$0%:WDORUVTXHSHVWVWULFWHPHQWF\WRSODVPLTXHGDQVOHVFHOOXOHV0&):W
1RXVDYRQVpWHQGXQRWUHFRPSDUDLVRQHQWUHO¶DFWLYLWpFRQVWLWXWLYHGH1)ț%HWO¶H[SUHVVLRQGH
OD 62' 0Q DVVRFLpH j FHOOH GH OD SURWpLQH ''% GDQV GHX[ DXWUHV OLJQpHV FHOOXODLUHV
WXPRUDOHVPDPPDLUHVWHOOHVTXH7'HW6.%5/HVFHOOXOHV7'H[SULPDQWIDLEOHPHQWOD
62'0QPDLVIRUWHPHQW''%SUpVHQWHQWXQHDFWLYLWpFRQVWLWXWLYHIDLEOHGH1)ț%FRPPH
HQ WpPRLJQH O¶DEVHQFH GH S 1)ț% GDQV OHXU QR\DX SDU LPPXQRF\WRIOXRUHVFHQFH $X
FRQWUDLUHOHVFHOOXOHV6.%5TXLH[SULPHQWIRUWHPHQWOD62'0QPDLVSHXRXSDV''%
RQW XQH DFWLYLWp FRQVWLWXWLYH IRUWH GH 1)ț% UHSUpVHQWpH SDU XQH ORFDOLVDWLRQ VWULFWHPHQW
QXFOpDLUHGHS1)ț%)LJXUH
'DQVXQqPHWHPSVQRXVDYRQVPRQWUpO¶LPSRUWDQFHGHO¶DFWLYLWpFRQVWLWXWLYHGH1)
ț%GDQVO¶H[SUHVVLRQpOHYpHGHOD62'0QGDQVOHVFHOOXOHV0'$0%:W3RXUFHODFHV
FHOOXOHV RQW pWp WUDLWpHV SHQGDQW  KHXUHV DYHF  JPO GH SHSWLGH 61 O¶LQKLELWHXU
VSpFLILTXH GH OD WUDQVORFDWLRQ QXFOpDLUH GHV SURWpLQHV GX FRPSOH[H 1)ț% RX OH SHSWLGH
FRQWU{OH$SUqVDYRLUYpULILpO¶HIILFDFLWpGHO¶LQKLELWLRQSDUOHSHSWLGH61GXFRPSOH[H1)
ț% j OD IRLVSDU LPPXQRF\WRIOXRUHVFHQFHDXQLYHDXGH OD WUDQVORFDWLRQQXFOpDLUHGHSHW
S1)ț%HWSDUPHVXUHGHO¶DFWLYLWpWUDQVFULSWLRQQHOOHDYHFOHSODVPLGHS*/1)ț%/XF
OHV FRQVpTXHQFHV GX WUDLWHPHQW VRQW pYDOXpHV VXU O¶H[SUHVVLRQ GH OD 62' 0Q DX QLYHDX
WUDQVFULSWLRQQHO /HV UpVXOWDWV PRQWUHQW TXH OH SHSWLGH 61 SURYRTXH XQH GLPLQXWLRQ
LPSRUWDQWH GH O¶H[SUHVVLRQ EDVDOH GH OD 62' 0Q GDQV OHV FHOOXOHV 0'$0% :W
FRPSDUDWLYHPHQWDXWUDLWHPHQWDYHFOHSHSWLGHFRQWU{OH
$ODVXLWHGHFHVUpVXOWDWVQRXVDYRQVPRQWUpSDULPPXQRSUpFLSLWDWLRQGHFKURPDWLQH
TXH1)ț%LQGXLWO¶H[SUHVVLRQGHOD62'0QGDQVOHVFHOOXOHV0'$0%:WHQVHIL[DQW
VXU VRQ pOpPHQW GH UpSRQVH 71)5( VLWXp GDQV O¶LQWURQ  GX JqQH FRGDQW O¶HQ]\PH DQWL
R[\GDQWH HW FHFL HQ DVVRFLDWLRQ DYHF XQH  K\SHUDFpW\ODWLRQ GHV KLVWRQHV+$X FRQWUDLUH
GDQVOHVFHOOXOHV0&):WDXFXQHK\SHUDFpW\ODWLRQGHVKLVWRQHV+Q¶HVWREVHUYpHHW1)
ț%HVWWUqVIDLEOHPHQWSUpVHQWVXUVRQpOpPHQWGHUpSRQVH71)5(HQDFFRUGDYHFODSUpVHQFH
GH ''% HW O¶DFWLYLWp FRQVWLWXWLYH IDLEOH GH 1)ț% GDQV FHV FHOOXOHV $UWLFOH  &HWWH
REVHUYDWLRQIDLWHSRXUOHVFHOOXOHV0&):WjVDYRLUO¶LQIOXHQFHGH''%VXUODIL[DWLRQGX
FRPSOH[H 1)ț% DX 71)5( GH O¶LQWURQ  GX JqQH FRGDQW OD 62'0Q D pWp YpULILpH SDU
LPPXQRSUpFLSLWDWLRQ GH FKURPDWLQH HQ XWLOLVDQW OH PRGqOH GH FHOOXOHV 0'$0% TXL
VXUH[SULPHQW ''% 3DU UDSSRUW DX[ FHOOXOHV WpPRLQV 0'$0% 1HR OHV FHOOXOHV
VXUH[SULPDQW''%RQWXQHIL[DWLRQIRUWHPHQWGLPLQXpHGHS1)ț%VXUOH71)5(VDQV
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)LJXUH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FKDQJHPHQWVLJQLILFDWLIVXUO¶K\SHUDFpW\ODWLRQGHVKLVWRQHV+&HWWHREVHUYDWLRQHVWFRUUpOpH
DYHF OD GLPLQXWLRQ GH O¶H[SUHVVLRQ DX QLYHDX WUDQVFULSWLRQQHO GX JqQH FRGDQW OD 62'0Q
$UWLFOH/DFRUUpODWLRQLQYHUVHHQWUHO¶H[SUHVVLRQGH''%HWOD62'0QDSDUDLOOHXUVpWp
YpULILpH SDU 573&5 GDQV GHV pFKDQWLOORQV FOLQLTXHV GH WXPHXUVPDPPDLUHV SURYHQDQW GH
SDWLHQWHVDWWHLQWHVG¶XQFDQFHUGXVHLQ1RVUpVXOWDWVPRQWUHQWELHQXQHFRUUpODWLRQLQYHUVHU
 VLJQLILFDWLYHS HQWUHO¶H[SUHVVLRQGHFHVGHX[JqQHVSRXUXQHVpULHGH
WXPHXUVPDPPDLUHV$UWLFOHHW)LJXUH
&HVUpVXOWDWVIRQWO¶REMHWG¶XQDUWLFOHSXEOLpHQGDQV)UHH5DGLFDO%LRORJ\DQG0HGLFLQH
$UWLFOH  5HJXODWLRQ RI WKH KLJK EDVDO H[SUHVVLRQ RI WKH PDQJDQHVH VXSHUR[LGH
GLVPXWDVHJHQHLQDJJUHVVLYHEUHDVWFDQFHUFHOOV
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A high basal expression of manganese superoxide dismutase (MnSOD) has been reported in aggressive breast
cancer cells, according to an unknown mechanism, and contributes to their invasive abilities. Here, we report
the involvement of Sp1 and nuclear factor-κB (NF-κB) transcription factors in this high basal expression of
MnSOD in aggressive breast cancer cells. Suppression or inactivation of Sp1 showed that it plays an essential
role in the high MnSOD expression in aggressive breast cancer cells through a unique binding site identiﬁed
by chromatin immunoprecipitation (ChIP) assay and functional analysis of the MnSOD proximal promoter.
Treatment of cells with a speciﬁc NF-κB inhibitor peptide decreased signiﬁcantly high basal MnSOD
expression. A ChIP assay showed binding of a constitutive p50/p65 NF-κB complex to the MnSOD intronic
enhancer element, associated with hyperacetylation of the H3 histone. Finally, high basal expression of
MnSOD resulted in the lack of expression of Damaged DNA binding 2 (DDB2) protein in aggressive breast
cancer cells. DDB2 overexpression prevented the binding of Sp1 as well as of NF-κB to their respective
elements on the MnSOD gene. These results contribute to a better understanding of MnSOD up-regulation,
which may be clinically important in the prediction of breast tumor progression.
© 2011 Elsevier Inc. All rights reserved.
Manganese superoxide dismutase (MnSOD) is a mitochondrial
enzyme that catalyzes the dismutation of superoxide anion (O2•−) into
hydrogen peroxide (H2O2) and molecular oxygen (O2). H2O2 is further
converted towater by catalase, glutathioneperoxidase, or peroxiredoxins
[1]. MnSOD is encoded by a nuclear gene located on chromosome 6q25.
This antioxidant enzyme is essential for the survival of aerobic organisms
and plays an antiapoptotic role against oxidative stress, inﬂammatory
cytokines, and ionizing radiation [2].
MnSOD also plays a role in the development of cancer, depending
on its basal expression. Compared to normal cells, an altered
expression of MnSOD has been reported in several types of cancer
cell. Low MnSOD expression is correlated with a high rate of tumor
cell growth, whereas high MnSOD content is associated with the
invasive and metastatic abilities of tumor cells [3]. This alteration in
MnSOD expression is often associated with that of H2O2-detoxifying
enzymes, leading to an imbalance in the redox state by an increase in
the level of reactive oxygen species [4,5]. This is the case for breast
cancer cells, which display altered transcription of the MnSOD gene.
Recently, we reported a high basal expression of MnSOD and
decreased levels of H2O2-detoxifying enzymes in aggressive breast
tumor MDA-MB231 and SKBR3 cell lines, compared with nonaggres-
sive breast tumor MCF-7 and T47D cell lines. As a consequence, H2O2
from MnSOD activity was overproduced and played a role in the
invasive ability of the aggressive breast tumor cells, particularly by
activating matrix metalloprotease 9 [6].
We have shown recently that the low basal expression of MnSOD
in nonaggressive breast tumor cells was dependent on the binding
of Damaged DNA binding 2 (DDB2) protein to a speciﬁc and well-
characterized DNA sequence that was associatedwith the recruitment
of the repressor activator protein-2α transcription factor and
hypoacetylation of H3 histones on the proximal promoter of the
MnSOD gene [7,8]. DDB2 was originally known to play a role in
nucleotide excision repair of UV-induced DNA damage when it is
associated with DDB1 to form a UV–DDB complex [9]. However, the
mechanism responsible for the high basal expression of MnSOD in
aggressive breast tumor cells is not yet known.
It has been demonstrated previously that the Sp1 transcription
factor plays an important role in the basalMnSOD expression in HepG2
cells through GC binding motifs in the proximal promoter [10]. In
addition, Sp1may interferewith theDNA-binding site of nuclear factor-
κB (NF-κB), which is located into the second intron of the MnSOD
gene and identiﬁed as a TNF-responsive element [11,12]. NF-κB is a
transcription factor that is usually present in the cytosol as an inactive
p50/p65 heterodimer bound to an inhibitory binding protein, IκBα.
Free Radical Biology & Medicine 50 (2011) 1771–1779
⁎ Corresponding author. Fax: +33 3 83 68 42 19.
E-mail address: becuwe@scbiol.uhp-nancy.fr (P. Becuwe).
1 These authors contributed equally to this work.
0891-5849/$ – see front matter © 2011 Elsevier Inc. All rights reserved.
doi:10.1016/j.freeradbiomed.2011.03.013
Contents lists available at ScienceDirect
Free Radical Biology & Medicine
j ourna l homepage: www.e lsev ie r.com/ locate / f reeradb iomed
 
 

However, this NF-κB has been shown to be constitutively activated in
aggressive breast cancer cell lines [13]. Our hypothesiswas that Sp1and
NF-κB could be involved in the high basal expression of MnSOD in
aggressive breast cancer cells.
In this study, we report that both Sp1 and NF-κB, associated with
histone hyperacetylation and the lack of DDB2 expression, are
involved in the high basal expression of MnSOD in aggressive breast
cancer cells.
Material and methods
Cell culture and treatments
Humanbreast cancerMDA-MB231,MCF-7, SKBR3, andT47Dcell lines
were cultured in RPMI 1640 medium, without phenol red (Invitrogen,
Cergy-Pontoise, France), supplemented with 10% (v/v) fetal calf serum
(Sigma Chemical Co., St. Louis,MO, USA), 2 mM L-glutamine, and 5 μg/ml
gentamicin at 37 °C in a water-saturated atmosphere with 5% CO2, 95%
air. Cells were seeded at 5×104 cells/ml and cultured for 72 h before
treatment with 0.5 μMokadaic acid (Sigma Chemical Co.) for 6 h or with
50 μg/ml SN50 or SN50 control peptide (Santa Cruz Biotechnology, Santa
Cruz, CA, USA) for 24 h.
Tumor material
Eighteen anonymous (20–30 mg) breast tumor samples were
obtained from surgical pieces of inﬁltrating breast carcinomas taken
from patients to make a diagnosis before appropriate treatment.
According to the French bioethical law of 6 August 2004 (No. 2004–
800), which was then completed by the law of 10 August 2007 (No.
2007–1220; NOR: ESRR 0757 103D), samples used for this retrospective
study did not requirewritten consent from patients. These sampleswere
kept as frozen specimens in liquid nitrogen and then were certiﬁed
as tumor material by morphological characterization by a senior
pathologist.
RT-PCR analysis
Total RNA was isolated by TRIzol reagent (Invitrogen) according to
the manufacturer's instructions and used for RT-PCR analysis. Two
microgramsof total RNAwere reverse-transcribed for 50 min at 42 °C in
20 μl of PCR buffer with 2.5 mMdNTPs, 5 μM randomhexamer primers,
1.5 mM MgCl2, and 200 U SuperScript II reverse transcriptase. Primer
sequences (Invitrogen) and the expected product sizes of MnSOD, Cu/
ZnSOD, Sp1, AP-2α, DDB2, andβ-actin are detailed in Table 1. Annealing
temperature was 55 °C for AP-2α and 58 °C for Sp1 and as described
previously for theother genes. PCRanalysiswas carriedout, asdescribed
previously [6,14]. Ethidium bromide-stained bands resulting from the
ampliﬁcation were visualized by UV transillumination and
the ﬂuorescence intensity was quantiﬁed using a Gel Doc 2000 system
(Bio-Rad, Hercules, CA, USA).
Western blotting analysis
Total protein (50 μg) was run on SDS–polyacrylamide gels (10%)
according to Laemmli [15] and transferred onto a polyvinylidene
diﬂuoride membrane as described previously [6], followed by immu-
noblot analysis using polyclonal anti-MnSOD (LabFrontier, Seoul, South
Korea), anti-Sp1 (PEP2, sc-59; Santa Cruz Biotechnology), anti-AP-2α
(A0844; Sigma), anti-Cu/ZnSOD (Biovalley, Marne-La-Vallée, France),
anti-DDB2, and anti-β-tubulin (sc-25368 and sc-9104, respectively;
Santa Cruz Biotechnology) antibodies at the optimized dilutions.
Bands were detected using an IgG polyclonal antibody conjugated to
peroxidase (Sigma), after exposure to a chemiluminescence substrate
(Santa Cruz Biotechnology). The equal loading of the proteins was
conﬁrmed by Coomassie blue staining of blots.
Preparation of total and nuclear extracts
Human breast cancer cell lineswere harvested and lysed in a 10 mM
Tris/HCl buffer, pH 7.4, containing 5 mM EDTA, 1% Triton X-100, and a
protease inhibitor cocktail, at 4 °C for 20 min. After centrifugation at
17,000g for 20 min at4 °C, the supernatantwas collected as total protein
extract. Nuclear extracts were prepared as described by Olnes and Kurl
[16], without modiﬁcation. Protein concentrations were determined in
the total and nuclear extracts according to Lowry et al. [17] using bovine
serum albumin as a standard (Bio-Rad).
Electrophoretic mobility-shift assay (EMSA) and supershift assay
Oligonucleotides with complementary sequences at their 3′
terminals corresponding to the binding sites for Sp1 and NF-κB
(Table 1) were annealed and the protruding single-stranded regions
were ﬁlled in with [α-32P]dCTP using the Klenow fragment of DNA
polymerase I (Euromedex, Strasbourg, France). The binding reaction
mixture (10 μl) for EMSA, containing 1 ng of DNA probe, 1 of μg poly
(dI–dC), and 5 μg of nuclear proteins in 10 mM Tris/HCl, pH 7.5,
50 mM NaCl, 1 mM EDTA, 0.4 mM dithiothreitol, and 2 mM MgCl2,
was incubated for 30 min at 0 °C. The DNA–protein complexes were
resolved in native 5% polyacrylamide gels in 0.5× Tris–borate/EDTA at
100 V for 45 min. The dried gels were exposed to Trimax XM ﬁlm
overnight at−80 °C. To test the speciﬁcity of the binding, competition
studies were performed in the presence of a 100-fold molar excess of
unlabeled speciﬁc double-stranded oligonucleotide (corresponding to
that of Sp1 for DNA binding of NF-κB and inversely), before the addition
of 1 ng of the radiolabeled probe. To identify the proteins present in the
complex, supershift assays were carried out with 2 μg of antibodies
raised against Sp1, AP-2α, p50, or p65 (Santa Cruz Biotechnology, Cat.
Nos. sc59X, sc12726X, sc109X, and sc7178, respectively). The antibodies
were incubated 15 min at 0 °Cwith nuclear proteins before the addition
of the speciﬁc labeled probe.
Table 1
Primers for RT-PCR and ChIP analysis.
Gene or regulatory sequence Forward primer Reverse primer Size (bp)
Gene
MnSOD 5′-CGACCTGCCCTACGACTAC-3′ 5′-TGACCACCACCATTGAACTTC-3′ 198
Cu/ZnSOD 5′-ACTTTCTTCATTTCCACCTTTGCC-3′ 5′-GCGACGAAGGCCGTGTGCGTGC-3′ 300
Sp1 5′-AGCAGGTGGAGAGGAAGG-3′ 5′-CGCAGGTGAGAGGTCTTG-3′ 200
AP-2α 5′-CTCCTCCACCTCCTCTCC-3′ 5′-ATTATCCGTCAATTTCCAAAGC-3′ 150
DDB2 5′-ACCAGTTTTACGCCTCCTCAATGG-3′ 5′-TTTCCCTCTAACCTGGCGCAGGTC-3′ 300
β-Actin 5′-GGCTCCGGCATGTGCAAGG-3′ 5′-AGATTTTCTCCATGTCGTCC-3′ 220
Regulatory sequence for ChIP
Region I 5′-ACTCAAGTACGGCAGACAGGCAG-3′ 5′-TTAAGAAAGCGCGGGGAGCAG-3′ 232
Region II 5′-CTGCTCCCCGCGCTTTCTTAA-3′ 5′-GCTGCTAGTGCTGGTGCTACCGCTGA-3′ 199
Region III 5′-GGAAAAGGCCCCGTGATTT 5-TCCTGGTGTCAGATGTTGCC-3′ 116
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Chromatin immunoprecipitation (ChIP) assay
Chromatin isolation and enzymatic shearing were carried out using
the ChIP-IT Express kit (Active Motif, Rixensart, Belgium) as described
previously [8]. Prepared chromatin was then mixed with 2 μg of
polyclonal antibodies speciﬁc to Sp1, p65 NF-κB (Santa Cruz Biotech-
nology; sc59X and sc109X, respectively), H3 histone methylated at
lysine-4 (dimeH3K4), H3 histone acetylated at lysine-27 (AcH3K27),
RNA polymerase II phosphorylated at serine-5 (RNA Pol II), and control
immunoglobulin G (Active Motif). PCR was performed using primer
pairs encompassing either the proximal promoter (regions I and II) or
intron 2 (region III) in the MnSOD gene, which are listed in Table 1 and
localized in Fig. 3. PCR was carried out in a ﬁnal volume of 25 μl,
containing2.5 μl of PCRbuffer, 15 μl of immunoprecipitatedor 5 μl of not
immunoprecipitated (input) chromatin, 0.4 μM speciﬁc forward and
reverse primers, 0.25 mM each dNTP, 2.5 U of Taq polymerase, and
water. The reaction mixture was incubated at 94 °C for 3 min for an
initial denaturation and 40 cycles were performed with the following
PCRprogram: denaturing at 94 °C for 45 s, annealing at 54 °C for 45 s for
intron 2 and 59 °C for 45 s for proximal region 1 or 2, elongation at 72 °C
for 45 s. Ten microliters of each PCR were subjected to electrophoresis
on a 2% Tris–borate/EDTA agarose gel, and DNA bandswere detected by
ethidium bromide staining and by the Gel Doc 2000 system (Bio-Rad).
PCR positive controls used GAPDH primers from a ChIP control kit
(Active Motif) and generated a 166-bp product.
RNA interference
Predesigned double-stranded siRNA against human Sp1 was
purchased from Eurogentec (Liège, Belgium) with the sequence 5′-
CCAGCAACAUGGGAAUUAU-3′. As a negative control, a scrambled
siRNA was obtained from Eurogentec. Transfection of siRNAs (50 nM)
was performed as described previously [14].
Construction of luciferase reporter plasmids
All restriction enzymeswere purchased by Promega (Charbonnières
les Bains, France). The 5′-ﬂanking region (from −3340 to +260
nucleotide residues) of the human SOD2 gene ligated with the
promoterless pGL3-basic vector (−3340pGL3) containing the ﬁreﬂy
luciferase gene (Promega)was kindly provided byDr.MoonB. Yim [18].
Different plasmids shown in Fig. 2A were constructed as described
previously [8]. The −3340pGL3 plasmid was digested with the
restriction enzymes BssHII/PvuII, KpnI/StuI, KpnI/PstI, or KpnI/PvuII to
generate the Δ200pGL3, Δ2905pGL3, Δ3125pGL3, and Δ3270pGL3
plasmids, respectively. The noncohesive ends of the various linearized
plasmids were then ﬁlled in using the Klenow fragment of DNA
polymerase I, followed by ligation. As a control, the fragment from
−3340 to −70 nucleotide residues, resulting from the previous KpnI/
PvuII digestion of the 5′ ﬂanking region of the SOD2 gene, was puriﬁed
and ligated in the SV40 promoter pGL3 vector (SV40pGL3) linearized
with KpnI and SmaI. The resulting plasmid was named Δ70SV40pGL3.
Transient transfection and luciferase assays
MCF-7 and MDA-MB231 cells were transiently transfected with the
various luciferase reporter plasmids (1 μg), using JetPEI reagent
(Ozyme, Saint Quentin en Yvelines, France), according to the manufac-
turer's instructions, and harvested 24 h after transfection. As a control
for transfection efﬁciency, the pSV40/β-Gal plasmid (0.1 μg) expressing
β-galactosidase (Invitrogen) was used. The luciferase assays were
performed using the luciferase reporter gene assay system (Roche,
Meylan, France), and β-galactosidase activity was detected using a
luminescentβ-Gal detection assay (Roche). Relative luciferase activities
were calculated by dividing by the activity found for β-Gal and
expressed as means±standard deviation (SD) from at least three
independent experiments, each being performed in triplicate.
NF-κB transcriptional activity
To assess the transcriptional activity of NF-κB in MCF-7 and MDA-
MB231 cells, we used a luciferase reporter plasmid driven either by
the consensus DNA-binding site of NF-κB or by the one located in the
second intron of the MnSOD gene, which were named pGL3/NF-κB-
Luc (BD Biosciences, Le Pont-de-Chaix, France) and pGL3/TNFRE-Luc
(a gift from Professor C. Abbadie and described in [19]), respectively.
These plasmids were used for transient transfection experiments with
pSV40/β-Gal for normalization, and relative luciferase activities were
determined according to the experimental conditions described
above.
Expression vector and stable transfection
The DDB2 pcDNA3(+) expression vector was constructed and
used for stable transfection of MDA-MB231 cells, as described
elsewhere [14].
Immunocytoﬂuorescence
Breast tumor cells were cultured on glass slides for 5 days before
conﬂuence. The cells were rinsed twice with PBS and ﬁxed in 4%
paraformaldehyde for 20 min at room temperature. Then the cells
were blocked and permeabilized with PBS containing 2% bovine
serum albumin/0.2% Triton X-100 and exposed to the primary
polyclonal anti-p50 or anti-p65 NF-κB (Santa Cruz Biotechnology)
antibodies diluted at 1:50 for 1 h at room temperature. After three
washes in PBS, the cells were incubated with Alexa-conjugated anti-
rabbit immunoglobulins, diluted at 1:100 in PBS containing bovine
serum albumin and Triton X-100, for 1 h at room temperature. After
three washes with PBS, the nuclei were stained with DAPI diluted at
1:1000 in PBS containing BSA and Triton X-100. The cells were then
mounted in antifading medium (Fluorsafe; Merck, Darmstadt,
Germany) and were observed with an epiﬂuorescence microscope
(Eclipse 80i) with a 40× objective equipped with a digital camera
(Nikon) for image acquisition.
Statistical analysis
Statistical signiﬁcance was assessed using analysis of variance and
the Fisher protected least-signiﬁcant difference test. Statistical signiﬁ-
cance is indicated as pb0.05. Statistical analysis for breast cancer
samples from patients was performed using the Mann–Whitney test.
Correlation betweendifferent geneexpressionswasperformedwith the
Pearson correlation coefﬁcient method. Differences were considered to
be statistically signiﬁcant at pb0.05.
Results
Sp1 plays a role in the basal expression of MnSOD in aggressive breast
cancer cells
To investigate the involvement of Sp1 in the high basal expression
of MnSOD, we veriﬁed if this transcription factor was expressed
constitutively in our MDA-MB231 cells in comparison with MCF-7
cells. Our results show that Sp1 was expressed at the transcriptional
and translational levels by RT-PCR and Western blot analyses,
respectively, in MDA-MB231 as well as in MCF-7 cells. In contrast,
the negative transcriptional regulators AP-2α and DDB2 were
expressed only in MCF-7 cells (Figs. 1A and B). In addition, EMSA
experiments show that Sp1 was activated constitutively in MDA-
MB231 as well as in MCF-7 cells (Fig. 1C).
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We demonstrated the importance of Sp1 in the basal expression of
MnSOD in MDA-MB231 cells. Inactivation of Sp1 by a treatment of
MDA-MB231 cells for 6 h with 0.5 μM okadaic acid, an inhibitor of
protein phosphatase 2A, led to a strong decrease inMnSOD expression
at the transcriptional and translational levels (Figs. 2A and B). The
same results were obtained when the expression of Sp1 was depleted
selectively using siRNA (Fig. 2C).
A unique Sp1 binding site is responsible for the basal MnSOD expression
We determined the binding of Sp1 to the proximal promoter of the
MnSOD gene in vivo by ChIP assay using chromatin extracted from
MDA-MB231 cells, anti-Sp1 polyclonal antibodies, and a primer set
encompassing regions I and II (Fig. 3A). Aswe described already [8], Sp1
was bound to its DNA-binding site located in the proximal region II of
the MnSOD gene only in MDA-MB231 cells and not in MCF-7 cells
(Fig. 3B). To analyze the importance of the Sp1 binding to its DNA
sequence on transcriptional activity of the MnSOD proximal promoter,
weused the luciferase reporter gene systemunder the control of various
promoter constructs of the MnSOD gene (Fig. 4B). MDA-MB231 cells
transfected with the −3340pGL3 plasmid gave a luciferase activity
corresponding to the 5′-ﬂanking-region-dependent transcriptional
activity of the MnSOD gene. However, the deletion of various regions
shown in Fig. 4B did not reduce the transcriptional activity of the
reporter gene, suggesting that the DNA-binding site of Sp1 located
between −70 and +1 (Fig. 4A) was sufﬁcient for the transcriptional
activity of theMnSOD proximal promoter. This result was conﬁrmed by
the deletion of the 70-bp region containing the DNA-binding site of Sp1
(construct Δ70SV40pGL3), which abolished the transcriptional activity
of the proximal promoter of the MnSOD gene.
NF-κB plays a role in the basal expression of MnSOD in aggressive breast
cancer cells
To investigate the involvement of NF-κB in the high basal
expression of MnSOD, we veriﬁed if this transcription factor was
constitutively activated in our MDA-MB231 cells in comparison with
Fig. 1. Constitutive Sp1 levels in breast cancer MCF-7 and MDA-MB231 cell lines.
(A) Total RNA was extracted from cells and then subjected to RT-PCR analysis. The β-
actin mRNA level was used as an internal control. (B) Levels of Sp1 and other proteins
were analyzed in the total proteins (50 μg) extracted from cells by Western blotting
using speciﬁc polyclonal antibodies (*position of a nonspeciﬁc band). A β-tubulin
control is shown for protein loading. (C) The DNA-binding activity of Sp1 was
determined by EMSA using 5 μg of nuclear proteins from breast cancer cells and the 32P-
labeled oligonucleotide corresponding to the speciﬁc Sp1 consensus site. Competition
was carried out with a 100-fold molar excess of the unlabeled DNA-binding site of Sp1
(s.c.) or with the nonspeciﬁc oligonucleotide corresponding to the NF-κB consensus site
(ns.c.). Supershift experiments were made with nuclear proteins from cells incubated
with 2 μg of antibodies raised against Sp1 or AP-2α before the addition of the speciﬁc
32P-labeled oligonucleotide. The supershifted band is indicated by ss and the position of
the free probe is not visualized. Each result shown is representative of three separate
experiments.
Fig. 2. Effect of Sp1 inhibitor or siRNA on basal MnSOD expression in MDA-MB231 cells.
(A) Western blot analyses of Sp1, phosphorylated Sp1 (p-Sp1), and MnSOD levels were
performed using total proteins (50 μg) from MDA-MB231 cells treated or not with
0.5 μM okadaic acid for 6 h. A β-tubulin control is shown for protein loading. (B) Total
RNAs were isolated from MDA-MB231 cells treated with okadaic acid and then
subjected to RT-PCR analysis. The relative MnSOD and Cu/ZnSOD mRNAs were
normalized to β-actin mRNA. (C) MDA-MB231 cells were transfected transiently with
50 nM Sp1 siRNA or control siRNA for 24 h and the total RNAs isolated were subjected
to RT-PCR analysis. Relative Sp1 andMnSODmRNAs were normalized to β-actin mRNA.
Each result shown is representative of three separate experiments.
Fig. 3. Association of Sp1 with MnSOD proximal promoter in MDA-MB231 cells. (A) The
primers used to detect in vivo interaction of proteins with the MnSOD promoter are
indicated by horizontal arrows and encompass three regions (I, II, and III). Positions of
binding sites of transcription factors are indicated by vertical arrows. (B) The binding of
Sp1 to the promoter of the MnSOD gene was evaluated in vivo by ChIP assay in MDA-
MB231 and MCF-7 cells, as described under Material and methods. Chromatin was
immunoprecipitated by Sp1, RNA Pol II, or control IgG antibodies. The immunopreci-
pitated chromatin was analyzed by PCR using primers targeting the Sp1 in the proximal
promoter (regions I and II). Primers for the GAPDH promoter were used as a positive
control. Input represents a portion of the enzymatically sheared chromatin before
immunoprecipitation. Each result shown is representative of three separate
experiments.
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MCF-7 cells. By EMSA, we show that the DNA-binding activity of the
NF-κB complex was higher in MDA-MB231 cells than in MCF-7 cells
(Fig. 5A, left). The nature of the activated complex in MDA-MB231
cells was determined as a heterodimeric p50/p65 by supershift
experiment (Fig. 5A, right). These results were conﬁrmed by
immunoﬂuorescence. Whereas p50 was localized in the nuclei of
both breast cancer cell lines, p65 was translocated into the nuclei only
in MDA-MB231 cells (Fig. 5B). The evidence that the high basal
MnSOD expression was associated with a high constitutive NF-κB
activation and inversely correlated with the DDB2 expression was
conﬁrmed in the second aggressive breast cancer SKBR3 cell line,
compared to the nonaggressive T47D cell line (see Supplementary Fig.
S1). In addition, transcriptional activity of NF-κB was evaluated using
a reporter gene driven by either the consensus NF-κB-binding
element (pGL3/NF-κB-Luc) or an enhancer element in the second
intron of the MnSOD gene (pGL3/TNFRE-Luc). Transcriptional activity
of NF-κB was 6.9- and 30.7-fold higher in MDA-MB231 than in MCF-7
cells using the pGL3/NF-κB-Luc and pGL3/TNFRE-Luc reporter genes,
respectively (Figs. 5C and D).
The importance of NF-κB activity in the basal expression of MnSOD
was assessed by treatment of MDA-MB231 cells with the cell-
permeative peptide SN50, which inhibits nuclear translocation of the
NF-κB complex [20]. The efﬁcacy of our treatment with 50 μg/ml SN50
for 24 h was ﬁrst evaluated by evaluating the p65 NF-κB nuclear
translocation and by measuring the transcriptional activity of NF-κB
after transient transfection of cells with pGL3/TNFRE-Luc. We observed
by immunoﬂuorescence that thenuclear translocationofp65NF-κBwas
blocked in SN50-treated MDA-MB231 cells in contrast to the cells
treatedwith SN50 control peptide (Fig. 6A). In consequence, the relative
luciferase activity in SN50-treated MDA-MB231 cells was decreased
threefold in contrast to cells treated with the SN50 control peptide. No
signiﬁcant differences were observed between cells treated with the
control peptide and untreated cells (Fig. 6B). As shown in Fig. 6C,
treatment with the SN50 peptide decreased highly the MnSOD mRNA
Fig. 4. Importance of the 5′ ﬂanking region containing the Sp1-binding sites on the basal expression of the MnSOD gene in MDA-MB231 cells. (A) DNA sequence of the human
proximal promoter of the MnSOD gene and the locations of the Sp1-, AP-2α-, and DDB2-binding sites are shown. The sequence numbers are relative to the transcription initiation
site (+1). Restriction enzyme recognition sites used in this study are marked. (B) Schematic representation of the deletion series in the promoter region of the MnSOD gene relative
to the full construct −3340pGL3 upstream of the luciferase reporter gene. (C) Wild-type MDA-MB231 cells were transfected transiently with luciferase reporter gene under the
control of the various deletions in the promoter region of MnSOD gene. After 24 h of transfection, cells were lysed and relative luciferase activities were measured and corresponded
to the MnSOD gene transcription depending on the 5′ ﬂanking region. Relative luciferase activities are the means±SD from three independent experiments done in triplicate.
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level in MDA-MB231 cells in contrast to the SN50 control peptide,
suggesting involvement of NF-κB in the basal transcription of the
MnSOD gene.
The enhancer element of intron 2 is the NF-κB binding site involved in
the basal MnSOD expression
We demonstrated that the involvement of NF-κB in the basal
expression of the MnSOD gene was associated with the binding of the
transcription factor associated with H3 histone modiﬁcations to the
enhancer element in intron 2 of the gene inMDA-MB231 cells. Using a
ChIP assay with chromatin from MDA-MB231 and MCF-7 cells, the
appropriate antibodies, and the primer set encompassing region III
(Fig. 3A), we detected a binding of NF-κB to its speciﬁc motif located
in the second intron in MDA-MB231 cells, but very weakly in MCF-7
cells. Whereas dimeH3K4 was bound to the enhancer element of the
MnSOD intron 2, regardless of which breast cancer cells were used,
AcH3K27 was detected at the MnSOD intron 2 only in MDA-MB231
cells (Fig. 7).
The high basal MnSOD expression is associated with a lack of DDB2
expression
As shown in Fig. 1 and in Supplementary Fig. S1, expression of DDB2
was inversely correlated with MnSOD expression in breast tumor cell
lines. We examined the expression level of DDB2 and MnSOD in breast
cancer samples from18patients (Fig. 8). In concordancewith the results
Fig. 5. Constitutive activation of NF-κB in breast cancer MCF-7 andMDA-MB231 cell lines. (A) DNA-binding activity of NF-κB was determined by EMSA using 5 μg of nuclear proteins
from breast cancer cells and the 32P-labeled oligonucleotide corresponding to the speciﬁc NF-κB consensus site. Competition was carried out with a 100-fold molar excess of the
unlabeled DNA-binding site of NF-κB (s.c.) or with the nonspeciﬁc oligonucleotide corresponding to the Sp1 consensus site (ns.c.). Supershift experiments were made with nuclear
proteins from cells incubated with 2 μg of antibodies raised against p50, p65, or Sp1 before the addition of the speciﬁc 32P-labeled oligonucleotide. The supershifted bands are
indicated by ss. Nonspeciﬁc complex is indicated by NS. (B) NF-κB activation was studied by following the nuclear translocation of p50 and p65 by immunocytoﬂuorescence using
polyclonal antibodies. DAPI was used for nuclear staining. (C and D) Transcriptional activity of NF-κB was measured in MCF-7 and MDA-MB231 cells by luciferase assay following
transient transfection with either pGL3/NF-κB-Luc or pGL3/TNFRE-Luc for 24 h in the presence of pSV40/β-Gal for normalization. Results from three independent experiments done
in triplicate are means±SD of luciferase activity normalized to β-galactosidase activity and indicated as relative NF-κB activity or relative luciferase activity. *pb0.05, signiﬁcant
difference between MDA-MB231 cells and MCF-7 cells. Each result shown in (A) and (B) is representative of three separate experiments.
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from the breast cancer cell lines, the relative DDB2 mRNA level was
inversely correlated with the MnSOD mRNA level (p=0.001).
As described previously, the high basal level of MnSOD was
strongly decreased in DDB2-overexpressing MDA-MD231 cells
(Figs. 9A and B), because DDB2 protein prevented the binding of
Sp1 to the MnSOD proximal promoter with a decrease in the level of
acetylated H3 histones [8]. In addition, we report here by ChIP assay a
decrease in NF-κB binding to the enhancer element of the MnSOD
intron 2 in DDB2-overexpressing MDA-MB231 cells, without a
decrease in the acetylated or methylated H3 histones (Fig. 9C).
Discussion
Altered expression of MnSOD, compared to normal cells, has been
found in many cancer cells, including breast cancer cell lines [21]. We
described previously a distinct basal expression of the MnSOD gene
between nonaggressive and aggressive breast cancer cells. Nonag-
gressive breast cancer cells had a low basal expression of MnSOD,
which was associated with a high proliferation rate. Aggressive cells
had a high basal expression of MnSOD, which was involved in the
invasive ability and metastatic properties of aggressive breast cancer
cells [6]. It has been reported by us and by others that the low level of
MnSOD in breast cancer cells could be attributed to either epigenetic
mechanisms [22] or the binding of negative regulators such as DDB2
and AP-2α to the proximal promoter of the gene [8]. However, the
Fig. 6. Effect of a speciﬁc inhibitor of NF-κB nuclear translocation on basal MnSOD expression in MDA-MB231 cells. (A) Cells were treated with 50 μg/ml SN50 or control peptide for
24 h and the consequence on NF-κB activation was studied by following the nuclear translocation of p65 by immunocytoﬂuorescence using polyclonal antibodies. DAPI was used for
nuclei staining. (B) Cells were treated with 50 μg/ml SN50 or control peptide for 24 h before their transfection with pGL3/TNFRE-Luc for 24 h in the presence of pSV40/β-Gal for
normalization. Transcriptional activity of NF-κB was then measured in cells by luciferase assay. Results from three independent experiments done in triplicate are means±SD of
luciferase activity normalized to β-galactosidase activity and indicated as relative luciferase activity. *pb0.05, signiﬁcant difference between MDA-MB231 cells untreated or treated
with control peptide and SN50 peptide. (C) Total RNAs were isolated from MDA-MB231 cells treated with 50 μg/ml SN50 or control peptide for 24 h and then subjected to RT-PCR
analysis. The relative MnSOD mRNAs were normalized to β-actin mRNA. The result shown is representative of three separate experiments.
Fig. 7. Association of NF-κB with the enhancer element of the second intron of MnSOD
gene inMDA-MB231 cells. The binding of the transcription factor to the enhancer element
of the MnSOD gene was evaluated in vivo by ChIP assay in MDA-MB231 and MCF-7 cells,
asdescribedunderMaterial andmethods. Chromatinwas immunoprecipitatedbyp65 NF-
κB, dimeH3K4, AcH3K27, or control IgG antibodies. The immunoprecipitated chromatin
was analyzed by PCR using primers targeting the NF-κB binding site in the enhancer
element of intron 2 (region III in Fig. 3A). Primers of the GAPDH promoter were used as a
positive control. Input represents a portion of the enzymatically sheared chromatin before
immunoprecipitation. Each result shown is representative of three separate experiments.
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Fig. 8. MnSOD and DDB2 expression in human breast tumors from patients. Total RNA
was extracted from 18 breast cancer samples and then subjected to semiquantitative
RT-PCR analysis. The relative levels of MnSOD and DDB2 mRNAs were normalized to
those of β-actin mRNA. Correlation between relative MnSOD and DDB2 mRNA levels
was performed with the Pearson correlation coefﬁcient method. Differences were
considered statistically signiﬁcant at pb0.05.
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mechanism leading to the high basal expression of MnSOD in
aggressive breast cancer cells remains largely unknown as yet.
This study reports the involvement of Sp1 transcription factor in
the high basal transcription of MnSOD. Others have already
demonstrated that Sp1 is essential for basal and inducible transcrip-
tion of the MnSOD gene by interacting with its speciﬁc binding sites in
the 5′ ﬂanking region [10]. In the present study, inhibition of Sp1
expression using siRNA led to a decrease in the basal transcription of
MnSOD. The same results were obtained with okadaic acid, which
inhibits Sp1 transcriptional activity by inhibiting the protein phos-
phatase 2A. It has been shown that this up-regulates Sp1 transcrip-
tional activity by maintaining the transcription factor in a
dephosphorylated form [23]. We could identify that only the binding
site of Sp1 close to the start site of transcription was sufﬁcient for the
activity of the MnSOD proximal promoter. This is related to previous
work showing that Sp1 activated transcription of its target genes by
directly interacting with RNA polymerase II [24].
We demonstrated that the high basal transcription of the MnSOD
gene was dependent also on an active NF-κB complex. This is activated
constitutively in MDA-MB231 cells, as well as other aggressive breast
cancer cell lines, by an unknown mechanism. Moreover, this transcrip-
tion factor is thought to be involved in invasion andmetastasis in breast
cancers [13]. The involvementof thep50/p65NF-κBcomplex in thehigh
basal level ofMnSODwasdependent on binding to its enhancer element
located on intron2. This elementhas beenwell characterized previously
and is known to be essential for induction of the MnSOD gene by
inﬂammatory cytokines [25]. Several other putativeNF-κB-binding sites
have been identiﬁed in the 5′ ﬂanking region of the MnSOD gene [26].
However, deletions of these binding sites by our functional analysis of
the 5′ ﬂanking region did not change MnSOD promoter activity. This
result suggests that the basal expression of MnSOD is not mediated by
the putative NF-κB binding sites located in the 5′ ﬂanking region of the
MnSOD gene in MDA-MB231 cells.
Posttranslational modiﬁcation of histones such as acetylation has
been associated with the transcription of genes. Hyperacetylation of H3
histones correlates with gene transcription, whereas their hypoacetyla-
tion is associated with gene silencing and heterochromatin structures.
Previously, we reported that H3 histones were hyperacetylated and
hypermethylatedwhen Sp1was bound to its sequence close to the start
site of transcription in MDA-MB231 cells [8]. Binding of NF-κB to its
intronic enhancer element was associated with hyperacetylation of H3
histones. This is in accordancewith a previous study showing thatNF-κB
bindingwas required for H3 histone acetylation during the induction of
the MnSOD gene in response to TNF-α [27].
In addition to the involvement of Sp1 and NF-κB in the high basal
expression of the MnSOD gene in MDA-MB231 cells, the lack of
expression of negative regulators such as DDB2 and AP-2α may
contribute to the high basal gene transcription of the antioxidant
enzyme. AP-2α has been involved in the decrease in constitutive
transcription of the MnSOD gene as well, in normal and some cancer
cell lines [7]. In addition, we identiﬁed the importance of DDB2 in the
regulation of constitutive MnSOD expression between nonmetastatic
and metastatic breast cancer cells. We demonstrated that the low
basal expression of MnSOD in MCF-7 cells was dependent on the
binding of the DDB2 protein to a speciﬁc and well-characterized DNA
sequence, which was associated with the recruitment of the repressor
AP-2α but not Sp1 transcription factor and with a hypoacetylation of
H3 histones at the proximal promoter of the MnSOD gene. The
absence of DDB2 as well as AP-2α expression in MDA-MB231 cells
allowed the binding of Sp1 and an increase in the acetylation of H3
histones to the proximal MnSOD promoter [8]. Moreover, over-
expression of DDB2 in transfected MDA-MB231 cells decreased NF-κB
binding but not acetylation of H3 histones to the intronic enhancer
element. In contrast, overexpression of DDB2 in MCF-7 cells was
associated with low constitutive activity of NF-κB as well as
hypoacetylation of H3 histones at the intronic enhancer element, as
already shown by others [28]. It cannot be excluded that DDB2 may
inﬂuence the binding of NF-κB by preventing the binding of Sp1. It
has been described recently that the interaction between Sp1 and the
NF-κB complex involves an RNA-binding protein to regulate MnSOD
expression [29].
An inverse correlation between DDB2 and MnSOD expression has
been observed in breast cancer cell lines as well as in tumor samples
from patients. Even if DDB2 has been shown to be involved in the low
basal expression of MnSOD gene, we did not exclude the possibility
that the high level of this antioxidant enzymemay inﬂuence the DDB2
expression. However, we did not observe a change in the DDB2
expression in MnSOD-overexpressing MCF-7 cells (see Supplemen-
tary Fig. S3), suggesting the existence of another mechanism
explaining the absence of DDB2 expression in MDA-MB231 cells and
which will need to be deﬁned precisely.
Our results suggest that in the absence of DDB2 expression,
constitutive NF-κB and Sp1 activities are required for high basal
MnSOD expression. Taken together, these results help us to understand
better howbreast cancer cellsmay expressMnSODdifferently andwhat
the associated biological consequences are. It has been reported that
the low MnSOD levels in nonaggressive breast cancer cells lead to an
accumulation of intracellular O2•− radicals, which act as second-
messenger molecules promoting cancer cell proliferation [5]. In
contrast, high MnSOD levels in aggressive breast cancer cells lead to
an accumulation of hydrogen peroxide, which plays a role in the
invasive abilities of tumor cells, by activating matrix metalloprotease 9
Fig. 9. Inﬂuence of DDB2 on NF-κB binding and modiﬁcations of H3 histones to the
enhancer element of the MnSOD intron 2. (A) MDA-MB231 cells were transfected
stably with a vector driving the overexpression of DDB2 (MDA-MB231 DDB2) or with
the empty vector only (MDA-MB231 Neo). Overexpression of DDB2 was veriﬁed by
Western blot analysis. (B) Expression of MnSOD was veriﬁed by RT-PCR analysis in
DDB2-overexpressing MDA-MB231 cells. (C) Chromatin from MDA-MB231 Neo and
DDB2 cells was immunoprecipitated by p65 NF-κB, dimeH3K4, AcH3K27, or control IgG
antibodies. The immunoprecipitated chromatin was analyzed by PCR using primers
targeting the NF-κB binding site in the enhancer element of intron 2 and primers of the
GAPDH promoter as a positive control. Input represents a portion of the enzymatically
sheared chromatin before immunoprecipitation. Each result shown is representative of
three separate experiments.
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in particular [6]. Furthermore, the distinct constitutive expression of
MnSOD as well as DDB2, and understanding of the molecular
mechanisms involved in the up-regulation of the MnSOD gene, may
very well be of important clinical interest in predicting tumor
progression and treatment in breast cancer.
Supplementarymaterials related to this article can be found online
at doi:10.1016/j.freeradbiomed.2011.03.013.
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&RQFOXVLRQV
 /¶HQVHPEOHGHFHV UpVXOWDWVSHUPHWWHQWGHPLHX[FRPSUHQGUHFRPPHQW HVW UpJXOp OH
JqQH FRGDQW OD 62' 0Q GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV KDXWHPHQW LQYDVLYHV ,O
VRXOLJQHO¶LPSRUWDQFHGH''%GDQVFHWWHUpJXODWLRQ(QVRQDEVHQFHOHVDFWLYLWpVGH1)ț%
HW 6S DJLVVHQW FRQMRLQWHPHQW VXU OHXU VpTXHQFH UpJXODWULFH GH IL[DWLRQ UHVSHFWLYH SRXU
LQGXLUH O¶H[SUHVVLRQ GX JqQH GH OD 62' 0Q 3DU FRQWUH OD SUpVHQFH GH ''% GLPLQXH
O¶H[SUHVVLRQGHOD62'0QQRQVHXOHPHQWHQHPSrFKDQWODIL[DWLRQGH6SVXUVRQpOpPHQW
GH UpSRQVH DX QLYHDX GX SURPRWHXU SUR[LPDO GX JqQH FRGDQW FHWWH HQ]\PH DQWLR[\GDQWH
PDLVDXVVLHQGLPLQXDQWO¶DFWLYLWpGH1)ț%FRPPHQRXVO¶DYRQVGpFULWGDQVODSDUWLH,GHV
UpVXOWDWV/DFDUDFWpULVDWLRQGHVPpFDQLVPHVGH UpJXODWLRQGH O¶H[SUHVVLRQFRQVWLWXWLYHGH OD
62'0QSHUPHWDLQVLGHPLHX[FRPSUHQGUHO¶LPSOLFDWLRQGHFHWWHHQ]\PHDQWLR[\GDQWHGDQV
ODFURLVVDQFHGHVFHOOXOHVWXPRUDOHVPDPPDLUHV
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',6&866,21

 ,ODYDLWpWpREVHUYpDQWpULHXUHPHQWTXH''%HVWWUqVIDLEOHPHQWYRLUHSDVH[SULPpH
GDQV OHV FHOOXOHV WXPRUDOHVPDPPDLUHV KDXWHPHQWPpWDVWDWLTXHV .DWWDQ HW DO D'H
SOXVHOOHH[HUFHXQHUpJXODWLRQQpJDWLYHVXUO¶H[SUHVVLRQGXJqQHFRGDQWOD62'0QTXHOH
ODERUDWRLUH DYDLW GpFULW SUpFpGHPPHQW SRXU VRQ U{OH GDQV OHV FDSDFLWpV LQYDVLYHV GH FHV
FHOOXOHV .DWWDQ HW DO E 'H FHV REVHUYDWLRQV SUpOLPLQDLUHV QRXV DYRQV HQWUHSULV GH
PRQWUHU FODLUHPHQW HW SRXU OD qUH IRLV VL OD SURWpLQH''% MRXH XQ U{OH GDQV OHV FDSDFLWpV
LQYDVLYHV HW PLJUDWULFHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV HW SDU TXHO PpFDQLVPH
PROpFXODLUH

, ''%,19$6,2178025$/(0$00$,5((75(*8/$7,21'(*(1(6
&,%/(6

 ''%HWLQYDVLRQWXPRUDOHPDPPDLUH

1RWUH WUDYDLO D PRQWUp SRXU OD qUH IRLV TXH ''% UpGXLW IRUWHPHQW OHV FDSDFLWpV
PLJUDWULFHVHW LQYDVLYHVGHVFHOOXOHV WXPRUDOHVPDPPDLUHVKDXWHPHQWPpWDVWDWLTXHV 0'$
0% HW 6.%5 ORUVTX¶HOOHV VXUH[SULPHQW FHWWH SURWpLQH /HV FHOOXOHV0'$0% HW
6.%5 SDUHQWDOHV VRQW GpFULWHV SRXU H[SULPHU WUqV IDLEOHPHQW OD SURWpLQH''% VRQW (5
QpJDWLYHV SUROLIqUHQW OHQWHPHQW LQ YLWUR PDLV RQW GHV SURSULpWpV LQYDVLYHV pOHYpHV /HV
FHOOXOHV 6.%5 VH GLVWLQJXHQW GHV 0'$0% SDU OHXU H[SUHVVLRQ GH +(5 OH FR
UpFHSWHXU GH O¶(*)5 TXL SDUWLFLSHQW WRXV GHX[ DX[ SURSULpWpV LQYDVLYHV SDU OD YRLH GH
VLJQDOLVDWLRQ LQWUDFHOOXODLUH FRUUHVSRQGDQWH TX¶LOV GpFOHQFKHQW HQ SUpVHQFH GH O¶(*) 1RXV
DYRQVREVHUYpTXHODVXUH[SUHVVLRQGH''%UpGXLWSOXVIRUWHPHQWOHVFDSDFLWpVLQYDVLYHV LQ
YLWURGHVFHOOXOHV6.%5TXHOHV0'$0%ORUVTXHO¶(*)HVWDMRXWpGDQVOHXUPLOLHXGH
FXOWXUH &HV REVHUYDWLRQV VXJJqUHQW TXH ''% LQWHUIqUHUDLW DYHF OD YRLH GH VLJQDOLVDWLRQ
LQWUDFHOOXODLUHGpFOHQFKpHSDUO¶(*)VXUFHVUpFHSWHXUVVHWUDGXLVDQWSDUXQHLQIOXHQFHSOXV
SURQRQFpHVXUOHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHV
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1RV UpVXOWDWV PRQWUHQW pJDOHPHQW TXH OD VXUH[SUHVVLRQ GH ''% HQWUDvQH XQH
GLPLQXWLRQGHVFDSDFLWpVGHVFHOOXOHVWXPRUDOHVPpWDVWDWLTXHVTXLODVXUH[SULPHQWjHQYDKLU
GH IDoRQ SULYLOpJLpH OH SDUHQFK\PH SXOPRQDLUH FKH] OHV VRXULV [pQRJUHIIpHV HW G¶\
GpYHORSSHUGHVPpWDVWDVHVFRPPHLOHVWGpFULWGDQVODOLWWpUDWXUH0XOOHUHWDO&HWWH
UpGXFWLRQ GHV FDSDFLWpV GHV FHOOXOHV WXPRUDOHV VXUH[SULPDQW ''% j HQYDKLU OH WLVVX
SXOPRQDLUH V¶DFFHQWXH DSUqV  [pQRJUHIIHV VXFFHVVLYHV FKH] OD VRXULV GpPRQWUDQW DLQVL OD
VWDELOLWpGHO¶HIIHWQpJDWLIGH''%GDQVOHWHPSV
'DQV FH WUDYDLO QRXV DYRQV PRQWUp TXH O¶HIIHW QpJDWLI GH ''% VXU OHV FDSDFLWpV
LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV KDXWHPHQW PpWDVWDWLTXHV 0'$0% HW
6.%5HVWDVVRFLpjXQHUpGXFWLRQWUqVVLJQLILFDWLYHGHODVpFUpWLRQGH003PDLVSDVGH
OD003GDQVOHPLOLHXH[WUDFHOOXODLUH/D003HVWXQHJpODWLQDVHTXLLQWHUYLHQWWUqVW{W
GDQVOHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVTXLODVpFUqWHQWHQGLJpUDQWOHFROODJqQHGH
W\SH,9GHODODPHEDVDOHSRXUIDYRULVHUO¶HQYDKLVVHPHQWGXVWURPD3DUODVXLWHFHWWH003
LQWHUYLHQW GDQV OH UHPDQLHPHQW GH OD PDWULFH H[WUDFHOOXODLUH GX VWURPD QpFHVVDLUH j OD
PLJUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV SXLV GDQV OH GpYHORSSHPHQW GHV PpWDVWDVHV
:\DWWHWDO5RVHHW6LHJHO0LQHWDO'DQVGHVpFKDQWLOORQVFOLQLTXHV
VRQ H[SUHVVLRQ HVW G¶DLOOHXUV VRXYHQW FRUUpOpH j XQ JUDGH DYDQFp GHV WXPHXUV PDPPDLUHV
SURYHQDQW GH SDWLHQWHV 9L]RVR HW DO (Q SDUDOOqOH O¶DQDO\VH G¶XQ VHFRQGPDUTXHXU
G¶RULJLQHPpVHQFK\PDWHXVH WHOTXH ODYLPHQWLQHGRQW O¶H[SUHVVLRQHVWGLPLQXpH ORUVTXH OD
SURWpLQH ''% HVW VXUH[SULPpH WpPRLJQH pJDOHPHQW GHV PRGLILFDWLRQV GHV SURSULpWpV
LQYDVLYHVGHVFHOOXOHV&RPPHOD003ODYLPHQWLQHHVWXQHSURWpLQHGXF\WRVTXHOHWWHTXL
HVW H[SULPpH GDQV OHV FHOOXOHV G¶RULJLQH pSLWKpOLDOH VXELVVDQW OD WUDQVLWLRQ pSLWKpOLR
PpVHQFK\PDWHXVH7(0&HWWHGHUQLqUHFRUUHVSRQGjXQHGpGLIIpUHQFLDWLRQSOXVLPSRUWDQWH
TXHVXELVVHQWOHVFHOOXOHVWXPRUDOHVPDPPDLUHVSRXUOHXUSHUPHWWUHG¶DFTXpULUGHVSURSULpWpV
PLJUDWULFHV HW LQYDVLYHV GHV WLVVXV HQYLURQQDQWV GH OD JODQGH PDPPDLUH 0F6KHUU\ HW DO
'DQVOD7(0OHU{OHGHODYLPHQWLQHHVWGHSDUWLFLSHUDXUHPDQLHPHQWGXF\WRVTXHOHWWH
TXL IDYRULVH OHV FDSDFLWpV PLJUDWULFHV GHV FHOOXOHV WXPRUDOHV *LOOHV HW DO  $ILQ GH
FRQQDvWUHV¶LOH[LVWHXQHUHODWLRQHQWUHO¶H[SUHVVLRQGH''%HWOD7(0O¶H[SUHVVLRQG¶DXWUHV
PDUTXHXUVGHOD7(0VRQWHQFRXUVG¶pWXGHGDQVOHODERUDWRLUHG¶DFFXHLOVHORQODSUpVHQFHRX
QRQGH''%


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,, 5(/$7,21 (175( ''% 6(6 *(1(6 &,%/(6 (7 /¶,19$6,21
78025$/(0$00$,5(

/¶LQIOXHQFH QpJDWLYH GH OD VXUH[SUHVVLRQ GH ''% VXU OHV FDSDFLWpV PLJUDWULFHV HW
LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV KDXWHPHQW PpWDVWDWLTXHV FRUUpOpH j XQH
GLPLQXWLRQGH OD VpFUpWLRQGH003 HVW j UHOLHUj O¶H[SUHVVLRQEDVDOHGH OD62'0Q(Q
HIIHW OH ODERUDWRLUH G¶DFFXHLO DPRQWUp GDQV XQ WUDYDLO SXEOLp UpFHPPHQW TXH OD62'0Q
ORUVTXHVRQH[SUHVVLRQHVWpOHYpHSDUWLFLSHjO¶DFWLYDWLRQGHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHV
WXPRUDOHV PDPPDLUHV HQ DFWLYDQW OD 003 HW FH SDU O¶LQWHUPpGLDLUH GX SHUR[\GH
G¶K\GURJqQH&HGHUQLHUHVWOHSURGXLWGHODGLVPXWDWLRQGHO¶DQLRQVXSHUR[\GHVXEVWUDWGHOD
62' 0Q .DWWDQ HW DO E 1RXV Q¶DYRQV FHSHQGDQW SDV REVHUYp G¶DFWLYDWLRQ GH OD
003 FRPPH FHOD D pWp GpPRQWUp GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV 0&) TXL
VXUH[SULPHQWOD62'0QDSUqV LQWURGXFWLRQGHVRQJqQHHWTXLSHXWDFWLYHU OHXUVFDSDFLWpV
LQYDVLYHV =KDQJHWDO 'DQVFH WUDYDLO QRXVDYRQVREVHUYpXQHFRUUpODWLRQ LQYHUVH
HQWUHO¶H[SUHVVLRQGHOD62'0QHW''%jODIRLVGDQVGHVOLJQpHVGHFHOOXOHVWXPRUDOHVHW
GDQVGHVpFKDQWLOORQVFOLQLTXHVGHWXPHXUVPDPPDLUHV$UWLFOH(QQHQ HWDO&HWWH
FRUUpODWLRQLQYHUVHV¶H[SOLTXHSDUOHVUpVXOWDWVREWHQXVORUVG¶XQWUDYDLOSUpFpGHQWGHO¶pTXLSH
G¶DFFXHLO TXL RQW GpPRQWUp TXH''% H[HUFH XQ HIIHW QpJDWLI VXU OD WUDQVFULSWLRQ GX JqQH
FRGDQWOD62'0QHQDJLVVDQWVXUODUpJLRQSUR[LPDOHGXSURPRWHXU0LQLJHWDO'H
SOXVGDQVGHVpFKDQWLOORQVFOLQLTXHVOHQLYHDXG¶H[SUHVVLRQGHOD62'0QHVWFRUUpOpHDYHF
OD PDOLJQLWp HW OH SRXYRLU PpWDVWDWLTXH GHV FDUFLQRPHVPDPPDLUHV 0XNKRSDGK\D\ HW DO
 7VDQRX HW DO  3DU FRQWUH GDQV OH FDV GH''% QRXV DYRQVPRQWUp TXH VRQ
QLYHDXG¶H[SUHVVLRQHVW LQYHUVHPHQW FRUUpOp DYHF ODPDOLJQLWpGHV WXPHXUV H[SULPpHSDU OH
KDXW JUDGH 6%5 $UWLFOH  /¶HQVHPEOH GH FHV GRQQpHV VXJJqUH GRQF TXH OD SURWpLQH
''% HPSrFKHUDLW OHV FHOOXOHV WXPRUDOHV PDPPDLUHV TXL OD VXUH[SULPHQW j DFTXpULU GHV
FDSDFLWpVLQYDVLYHVHQPDLQWHQDQWXQHH[SUHVVLRQIDLEOHGHOD62'0Q
/¶LGHQWLILFDWLRQ GH OD QRXYHOOH DFWLYLWp GH ''% GDQV OD WUDQVFULSWLRQ JpQLTXH D
FRQGXLWOHODERUDWRLUHG¶DFFXHLOjHQWUHSUHQGUHODUHFKHUFKHG¶DXWUHVJqQHVGRQWO¶H[SUHVVLRQ
VHUDLWPRGXOpHSDUFHWWHSURWpLQHHWTXLSRXUUDLWUHQGUHFRPSWHGHVRQLQIOXHQFHQpJDWLYHVXU
OHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHV/¶DQDO\VHWUDQVFULSWRPLTXHJOREDOH
GHVJqQHVH[SULPpVSDUXQHFHOOXOHUpDOLVpHGHPDQLqUHFRPSDUDWLYHHQWUHGHVFHOOXOHV
WXPRUDOHVPDPPDLUHV0&)SDUHQWDOHVD\DQWO¶H[SUHVVLRQQDWXUHOOHPHQWpOHYpHGH''%HW
FHOOHVGRQW FHWWH H[SUHVVLRQHVW LQKLEpHSDU$51 LQWHUIpUHQFH DSHUPLVG¶LGHQWLILHUSOXVGH
 
 

 - 124 - 
JqQHVFLEOHVSRWHQWLHOV3DUPLFHVJqQHVFHOXLFRGDQW,ț%ĮDUHWHQXQRWUHDWWHQWLRQG¶XQH
SDUW SRXU VRQ U{OH ELRORJLTXH FRQQX G¶DXWUH SDUW SRXU VRQ QLYHDX G¶H[SUHVVLRQ IRUWHPHQW
GLPLQXpDYHFFHOXLGH''%GDQVO¶DQDO\VHWUDQVFULSWRPLTXH/HVUpVXOWDWVREWHQXVPRQWUHQW
XQH UHVWDXUDWLRQ GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV VXUH[SULPDQW
''% GDQV OHVTXHOOHV O¶H[SUHVVLRQ LQGXLWH G¶,ț%Į HVW LQKLEpH SDU $51 LQWHUIpUHQFH HW
VXJJqUHQWXQHVHFRQGHIRLVTXHQRWUHSURWpLQHG¶LQWpUrWSRVVqGHGHVDFWLYLWpVELRORJLTXHVTXL
GpSHQGHQWGHVRQU{OHGDQVODWUDQVFULSWLRQGHVJqQHV

,,, ,03257$1&('(''%'$16/$75$16&5,37,21'(*(1(6

3OXVLHXUV pWXGHV RQW FRQGXLW j pPHWWUH O¶K\SRWKqVH TXH ''% MRXH XQ U{OH GDQV OD
WUDQVFULSWLRQGHVJqQHV*UkFHjFHVGRPDLQHV:'HOOHHVWFDSDEOHG¶LQWHUDJLUG¶XQHSDUW
DYHFOHIDFWHXUGHWUDQVFULSWLRQ()HWDXJPHQWHUDLQVLO¶H[SUHVVLRQGHJqQHVLPSOLTXpVGDQV
ODUpSOLFDWLRQGHO¶$'1+D\HVHWDOG¶DXWUHSDUWDYHFGHVSURWpLQHVGHUHPRGHODJHGH
OD FKURPDWLQH TXL IDYRULVHQW OD WUDQVFULSWLRQ HW OD UpSDUDWLRQ GH O¶$'1 'DWWD HWDO 
0DUWLQH]HWDO2WULQHWDO=KDRHWDO

/HFDVGXJqQH,ț%Į

&HWUDYDLODFRQGXLWjO¶LGHQWLILFDWLRQG¶XQVHFRQGJqQHGRQWO¶H[SUHVVLRQHVWPRGXOpH
SDU''%&HSHQGDQW OHPpFDQLVPH SDU OHTXHO''%DXJPHQWH O¶H[SUHVVLRQG¶,ț%ĮQ¶HVW
SDVFODLUHPHQWGpILQL/¶DQDO\VHV\VWpPDWLTXHGHODUpJLRQSUR[LPDOHGXSURPRWHXUGXJqQHD
SHUPLVG¶LGHQWLILHUXQVLWHGHIL[DWLRQGH''%TXLGLIIqUHGHFHOXLSUpFpGHPPHQWFDUDFWpULVp
SRXUOHJqQHFRGDQWOD62'0Q/HVLWHGHIL[DWLRQGH''%QHSUpVHQWHDXFXQHUpSpWLWLRQGH
VpTXHQFHV DX QLYHDX GH OD UpJLRQ SURPRWULFH GX JqQH ,ț%Į FRQWUDLUHPHQW j FH TXL D pWp
FDUDFWpULVp SRXU FHOOH HQ DPRQW GX JqQH GH OD 62' 0Q &HSHQGDQW LO HVW GLIILFLOH GH
FRQVLGpUHUTXHFHWWHGLIIpUHQFHGHVpTXHQFHGXVLWHGHIL[DWLRQGH''%VRLWVXIILVDQWHSRXU
H[SOLTXHUOHU{OHGLVWLQFWGHFHWWHSURWpLQHVXUO¶H[SUHVVLRQGHVJqQHV,ț%ĮHW62'0Q
1RXV DYRQV H[DPLQp VL O¶DXJPHQWDWLRQ GH O¶H[SUHVVLRQ GX JqQH ,% VXLWH j OD
IL[DWLRQGH''%VXUVDUpJLRQSURPRWULFHHVWDVVRFLpHjGHVPpFDQLVPHVpSLJpQpWLTXHVWHOV
 
 

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TXHGHVPRGLILFDWLRQVGHVKLVWRQHV+FRPPHFHODDpWpGpPRQWUpSRXUOD62'0Q0LQLJHW
DO(QHIIHWODGpPpWK\ODWLRQHWO¶DFpW\ODWLRQGHVKLVWRQHV+UHVSHFWLYHPHQWVXUOHV
UpVLGXVO\VLQHHWUHIOqWHQWXQHWUDQVFULSWLRQDFWLYHGXJqQH&HSHQGDQWDXFXQHGLIIpUHQFH
GDQV FHVPRGLILFDWLRQV SRVWWUDGXFWLRQQHOOHV GHV KLVWRQHV+Q¶HVW REVHUYpH GDQV OH FDV GX
JqQH ,%HQSUpVHQFHRXQRQGH''%&HFLSHXWV¶H[SOLTXHUSDU ODORFDOLVDWLRQGXJqQH
,% GDQV XQH UpJLRQ R OD FKURPDWLQH HVW FRQWLQXHOOHPHQW RXYHUWH SDU XQHPRGLILFDWLRQ
SRVWWUDGXFWLRQQHOOHEDVDOHGHVKLVWRQHV KWWSJHQRPHXFVFHGX'DQVFH VHQV OD VWUXFWXUH
RXYHUWHGHFHWWHUpJLRQGHODFKURPDWLQHH[SOLTXHpJDOHPHQWODSUpVHQFHSHUPDQHQWHGHS
1)ț%VXUOHVLWHGHIL[DWLRQ%GXSURPRWHXUSUR[LPDOGXJqQH,ț%Į9RLU)LJXUHTXL
UHIOqWHXQHWUDQVFULSWLRQEDVDOHGHFHJqQHHQDEVHQFHGH''%$OJDUWHHWDO
0rPHVL''%Q¶LQGXLWDXFXQHYDULDWLRQGDQVOHVPRGLILFDWLRQVSRVWWUDGXFWLRQQHOOHV
GHV KLVWRQHV + FRQQXHV SRXU DFWLYHU OD WUDQVFULSWLRQ JpQLTXH QRXV DYRQVPRQWUp TX¶HOOH
DXJPHQWHOHUHFUXWHPHQWGHSDXVLWHG¶LQLWLDWLRQGHODWUDQVFULSWLRQ&HWWHSURWpLQHS
DSSDUWLHQWjODIDPLOOH&%3&5(%%LQGLQJSURWHLQTXLPRGLILHODVWUXFWXUHGHODFKURPDWLQH
SDU VRQ DFWLYLWp KLVWRQH DFpW\OWUDQVIpUDVH HW IDYRULVH pJDOHPHQW O¶DVVHPEODJH GX FRPSOH[H
G¶LQLWLDWLRQGH OD WUDQVFULSWLRQ .DONKRYHQ ,O Q¶HVWSDV H[FOXTXH''% LQWHUDJLVVH
DYHF S VXU OD UpJLRQ SUR[LPDOH GX SURPRWHXU GX JqQH ,ț%Į &HWWH LQWHUDFWLRQ HQWUH FHV
GHX[ SURWpLQHV D GpMj pWp UDSSRUWpH SUpFpGHPPHQW HW GpSHQG GH OD SUpVHQFH GHV GRPDLQHV
:'GH''%'DWWDHWDO1RXVQ¶DYRQVSDVYpULILpVL''%IDYRULVHDXQLYHDXGH
ODUpJLRQSUR[LPDOHGXSURPRWHXUGXJqQH,ț%ĮOHUHFUXWHPHQWGHVFRPSOH[HVGHUHPRGHODJH
GHODFKURPDWLQH67$*$HW6:,61)DYHFTXLHOOHSHXWLQWHUDJLUpJDOHPHQW0DUWLQH]HWDO
=KDRHWDO /DSUpVHQFHGHFHV FRPSOH[HVSRXUUDLW pJDOHPHQW UHQGUHFRPSWH
G¶XQHDXJPHQWDWLRQGH OD WUDQVFULSWLRQGHFHJqQHSDUXQ UHOkFKHPHQWSOXV LPSRUWDQWGH OD
FKURPDWLQHHQSUpVHQFHGH''%
1RV UpVXOWDWVRQWSHUPLVG¶LGHQWLILHU''%FRPPHXQHQRXYHOOH SURWpLQH LPSOLTXpH
GDQV OD UpJXODWLRQ GX JqQH ,ț%Į TXL HVW HQFRUH PDO FRQQXH 8Q VHXO WUDYDLO UDSSRUWH
O¶LGHQWLILFDWLRQGHPRWLIV %HWXQIL[DQW6SGDQV OD UpJLRQSUR[LPDOHGXSURPRWHXUGX
JqQH ,% GRQW OHXU LPSOLFDWLRQ UpHOOH GDQV O¶H[SUHVVLRQ FRQVWLWXWLYH GX JqQH Q¶HVW SDV
GpFULWH ,ODpWp VHXOHPHQWPRQWUpTX¶XQGHVPRWLIV % OH %DLQVLTXHFHOXLIL[DQW6S
LQWHUYLHQQHQWGDQVO¶LQGXFWLRQGXJqQH,%GDQVGHVFHOOXOHV-XUNDW7DSUqVOHXUH[SRVLWLRQ
DX71)ĮHWTXLUHSUpVHQWHXQHERXFOHG¶DXWRUpJXODWLRQGXFRPSOH[H1)%DFWLYpSDUFHWWH
F\WRNLQH $OJDUWH HW DO  'DQV QRV FHOOXOHV QRXV Q¶DYRQV SDV PLV HQ pYLGHQFH GH
 
 

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OLDLVRQ GX IDFWHXU GH WUDQVFULSWLRQ 6S VXU VRQ VLWH GH IL[DWLRQ UpVXOWDW QRQ PRQWUp ORUV
G¶H[SpULHQFHVG¶LPPXQRSUpFLSLWDWLRQGH OD FKURPDWLQH&HSHQGDQWQRXVDYRQVREVHUYpXQH
OLDLVRQ FRQVWLWXWLYH GH S VXU VRQ VLWH % GDQV OHV FHOOXOHV WpPRLQV TXL HVW IRUWHPHQW
GLPLQXpH GDQV OHV FHOOXOHV VXUH[SULPDQW ''% (Q HIIHW GDQV FHV FHOOXOHV O¶H[SUHVVLRQ
DXJPHQWpHG¶,ț%ĮHQSUpVHQFHGH''%DSRXUFRQVpTXHQFHG¶HQWUDvQHUXQHGLPLQXWLRQGH
OD WUDQVORFDWLRQQXFOpDLUHGHSHWGH O¶DFWLYLWpGX1)%&HWWHREVHUYDWLRQ VXJJqUHGRQF
TXH1)%Q¶HVW SDV LPSOLTXp GDQV O¶DXJPHQWDWLRQ GH O¶H[SUHVVLRQ GX JqQH ,% GDQV OHV
FHOOXOHVWXPRUDOHVPDPPDLUHVTXLVXUH[SULPHQW''%

 /HFDVGXJqQH62'0Q

&RQWUDLUHPHQWDXJqQH,N%D''%LQWHUYLHQWGLIIpUHPPHQWVXUO¶H[SUHVVLRQGXJqQH
FRGDQW OD62'0Q ,O D pWpPRQWUpSUpFpGHPPHQWTXH ODSURWpLQH''% GDQV OHV FHOOXOHV
WXPRUDOHVPDPPDLUHVTXL ODVXUH[SULPHQWPDLQWLHQWXQH WUDQVFULSWLRQFRQVWLWXWLYHIDLEOHGX
JqQH 62' ORUVTX¶HOOH HVW IL[pH VXU VD VpTXHQFH GDQV OD UpJLRQ SURPRWULFH 'H SOXV
FRQWUDLUHPHQWjFHTXLHVWREVHUYpSRXUOHJqQH,ț%ĮO¶DFWLYLWpGH''%VXUO¶H[SUHVVLRQGH
O¶HQ]\PH DQWLR[\GDQWH GpSHQG G¶XQH K\SRDFpW\ODWLRQ GHV KLVWRQHV + j SUR[LPLWp GX VLWH
G¶LQLWLDWLRQGHODWUDQVFULSWLRQPDLVpJDOHPHQWGXUHFUXWHPHQWG¶XQIDFWHXUGHWUDQVFULSWLRQ
WHO TXH O¶DFWLYDWRU SURWHLQ DOSKD $3Į FRQQX SRXU UpJXOHU QpJDWLYHPHQW OH JqQH GH OD
62'0Q0LQLJHWDO=KXHWDO&HSHQGDQWLOQ¶DSDVpWpFODLUHPHQWPRQWUpVL
O¶K\SRDFpW\ODWLRQGHVKLVWRQHV+GpSHQGDLWGH''%GDQVQRVPRGqOHVGHFHOOXOHVWXPRUDOHV
PDPPDLUHV'DQVOHPrPHVHQVXQHpWXGHUpFHQWHDFRQILUPpO¶DFWLRQQpJDWLYHGH''%VXU
O¶H[SUHVVLRQGHOD62'0QDVVRFLpHjXQHDXJPHQWDWLRQGHVKLVWRQHV+WULPpWK\OpHVHWDX
UHFUXWHPHQWG¶XQHKLVWRQHPpWK\OWUDQVIpUDVH WHOOHTXH6XYKGDQVGHVFHOOXOHV WXPRUDOHV
FRORUHFWDOHVHWGDQVGHVILEUREODVWHVHPEU\RQQDLUHVGHVRXULV5R\HWDO
&RQWUDLUHPHQW DX JqQH ,ț%Į FHOXL GH OD 62'0Q HVW ORFDOLVp GDQV XQH UpJLRQ GX
JpQRPH R OD FKURPDWLQH HVW SHX RXYHUWH HW VRXPLVH j GHV UpJXODWLRQV pSLJpQpWLTXHV
SRVVLEOHV WHOOHV TXH GHVPpWK\ODWLRQV VXU SOXVLHXUV LO{WV &S* GDQV OD SDUWLH SUR[LPDOH GX
SURPRWHXUHWVXUGHVKLVWRQHVHQSDUWLFXOLHUGDQVOHVFHOOXOHVWXPRUDOHVPDPPDLUHV+LWFKOHU
HWDO'HSOXV OHJqQHFRGDQW OD62'0QQHSRVVqGHSDVGHERvWH7$7$DX
QLYHDXGXVLWHG¶LQLWLDWLRQGHODWUDQVFULSWLRQTXLIDYRULVHOHUHFUXWHPHQWGHVSURWpLQHVWHOOHV





  

%




)LJXUH  5HSUpVHQWDWLRQ VFKpPDWLTXH PRQWUDQW O¶LPSRUWDQFH GH ''% GDQV OD
UpJXODWLRQGHO¶H[SUHVVLRQEDVDOHGXJqQHFRGDQWOD62'0QGDQVOHVFHOOXOHVWXPRUDOHV
PDPPDLUHV$'DQVOHVFHOOXOHVQRQPpWDVWDWLTXHV0&)TXLVXUH[SULPHQWQDWXUHOOHPHQW
''% OD IL[DWLRQ GH FHWWH GHUQLqUH VXU VD VpTXHQFH FLEOH GDQV OD UpJLRQ SUR[LPDOH GX
SURPRWHXUGXJqQHGHOD62'0QIDYRULVHOHUHFUXWHPHQWGXUpSUHVVHXU$3TXLHQWUDvQH
XQHK\SRDFpW\ODWLRQGHVKLVWRQHV+ ,OHQUpVXOWHXQHIDLEOHH[SUHVVLRQGXJqQHGHOD62'
0Q % 'DQV OHV FHOOXOHV PpWDVWDWLTXHV 0'$0% O¶DEVHQFH G¶H[SUHVVLRQ GH ''%
IDYRULVHDXFRQWUDLUHODIL[DWLRQGHVIDFWHXUVGHWUDQVFULSWLRQ6SHW1)ț%TXLLQWHUDJLVVHQW
HQWUH HX[ HW HQWUDvQHQW O¶K\SHUDFpW\ODWLRQ GHV KLVWRQHV + SRXU PDLQWHQLU XQH H[SUHVVLRQ
EDVDOHpOHYpHGXJqQHGHOD62'0Q

''%

$3
Intron 2 
TNFRE 


¶


 Intron 2 
TNFRE 

¶
&RPSOH[H
331)ț%

-86 
$
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TXH&%3SFRQWUDLUHPHQWDXJqQH,ț%Į7RXWHVFHVGLIIpUHQFHVFRQWULEXHQWFHUWDLQHPHQW
jH[SOLTXHUHQSDUWLHO¶DFWLYLWpGLVWLQFWHGH''%VXUO¶H[SUHVVLRQGHVJqQHV,ț%ĮHW62'0Q
,OH[LVWHXQHUHODWLRQHQWUHOHVGHX[JqQHVFLEOHVGH''%TXLDSSRUWHpJDOHPHQWXQH
H[SOLFDWLRQTXDQWjO¶DFWLRQGLIIpUHQWHGH''%VXUFHVGHX[JqQHV(QHIIHWO¶DXJPHQWDWLRQ
LQGXLWH GH O¶H[SUHVVLRQ G¶,ț%Į SDU ''% TXL HQWUDvQH XQH GLPLQXWLRQ GH O¶DFWLYLWp
FRQVWLWXWLYHGH1)ț%WUDGXLWpJDOHPHQWODGLPLQXWLRQREVHUYpHGHODIL[DWLRQGHFHIDFWHXU
GHWUDQVFULSWLRQVXUVDVpTXHQFHG¶$'1FLEOHORFDOLVpHGDQVO¶LQWURQGXJqQHFRGDQWOD62'
0Q HW DSSHOpH71)5(SRXU ©7XPRU1HFURVLV )DFWRU5HVSRQVH(OHPHQWª %HUQDUG HW DO
 1)ț% HVW FRQQX SRXU SDUWLFLSHU j O¶LQGXFWLRQ GX JqQH 62' 0Q HQ SUpVHQFH GH
F\WRNLQHVSURLQIODPPDWRLUHV HQ VH IL[DQW VXU VD VpTXHQFHFLEOHGH O¶LQWURQ -RVVRQ HWDO
 /D GLPLQXWLRQ IRUWH GH OLDLVRQ GH 1)ț% VXU OH 71)5( SHXW UHQGUH FRPSWH QRQ
VHXOHPHQWG¶XQHK\SRDFpW\ODWLRQGHVKLVWRQHV+ +RGJH HWDO 0LQLJHWDO 
PDLV VXUWRXW GH O¶DEVHQFH GH IL[DWLRQ GH 6S j SUR[LPLWp GX VLWH G¶LQLWLDWLRQ GH OD
WUDQVFULSWLRQ GDQV OD UpJLRQ SUR[LPDOH GX SURPRWHXU GX JqQH FRGDQW OD 62'0Q FRPPH
GpFULWSUpFpGHPPHQW0LQLJHWDO(QHIIHWODIL[DWLRQGH6SVXUODUpJLRQSURPRWULFH
GXJqQHFRGDQWOD62'0QHVWGpSHQGDQWHGHVRQLQWHUDFWLRQDYHF1)ț%SDUO¶LQWHUPpGLDLUH
G¶XQH SURWpLQH DSSHOpH OD QXFOpRSKRVPLQH XQH SURWpLQH QXFOpRODLUH FRQQXH SRXU VRQ U{OH
GDQVOHWUDQVSRUWQXFOpRF\WRSODVPLTXHGHV$51'KDUHWDO;XHWDO
(QUpVXPp''%PDLQWLHQWXQHH[SUHVVLRQEDVDOHIDLEOHGXJqQHFRGDQWOD62'0Q
GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV QRQ PpWDVWDWLTXHV G¶XQH SDUW HQ FRQWU{ODQW
QpJDWLYHPHQWO¶DFWLYLWpGH1)ț%G¶DXWUHSDUWHQVHIL[DQWVXUVDVpTXHQFHFLEOHFDUDFWpULVpH
TXLIDYRULVHDLQVLOHUHFUXWHPHQWGXUpSUHVVHXU$3)LJXUH

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,9 5(/$7,21(175(''% (7 1)%'$16 /(6&$3$&,7(6 ,19$6,9(6
'(6&(//8/(678025$/(60$00$,5(6

 ''%HWO¶DFWLYLWpFRQVWLWXWLYHGH1)%

3OXVLHXUV PpFDQLVPHV SHXYHQW rWUH j O¶RULJLQH G¶XQH DFWLYLWp FRQVWLWXWLYH GH 1)ț%
GDQVOHVFHOOXOHVWXPRUDOHVFRPPHQRXVO¶DYRQVGpWDLOOpHQSDJH'DQVOHFDVGHVFHOOXOHV
WXPRUDOHVPDPPDLUHVLODpWpPRQWUpTX¶XQHH[SUHVVLRQDEHUUDQWHGHV,..HWGH ODFDVpLQH
NLQDVH,,SHXWrWUHUHVSRQVDEOHGHO¶DFWLYDWLRQFRQVWLWXWLYHGH1)%HQFRQWU{ODQWODVWDELOLWp
GHO¶LQKLELWHXUF\WRSODVPLTXH,%Į5RPLHX0RXUH]HWDO'DQVOHVFHOOXOHVWXPRUDOHV
PDPPDLUHV ©EDVDO OLNHª HW WULSOHQpJDWLYHV F¶HVW XQH IRUWH H[SUHVVLRQ GH 1,. 1)Ƹ%
LQGXFLQJNLQDVHXQHNLQDVHLPSOLTXpHGDQVO¶DFWLYDWLRQGHVNLQDVHV,..TXLHVWjO¶RULJLQH
G¶XQH DFWLYLWp FRQVWLWXWLYH GH 1)ț% &HWWH H[SUHVVLRQ DEHUUDQWH GH 1,. SURYLHQW GH
PRGLILFDWLRQVpSLJpQpWLTXHVWHOOHVTX¶XQHDFpW\ODWLRQGHVKLVWRQHV+DXQLYHDXGHVRQJqQH
<DPDPRWRHWDO
(QGHKRUVGHFHVPpFDQLVPHVTXLGpSHQGHQWGHO¶DFWLYLWpGHNLQDVHVjO¶RULJLQHG¶XQH
DFWLYLWp FRQVWLWXWLYH GH1)ț% FHOXL LGHQWLILp SDU QRWUH WUDYDLO HVW RULJLQDO FDU LO FRQFHUQH
GLUHFWHPHQWODUpJXODWLRQGXQLYHDXG¶H[SUHVVLRQGXJqQHFRGDQW,ț%ĮHWQRQODVWDELOLWpGHOD
SURWpLQH FRUUHVSRQGDQWH 6HXOV FHUWDLQV SRO\PRUSKLVPHV GDQV OD UpJLRQ SURPRWULFH GH VRQ
JqQH LGHQWLILpV VHXOHPHQW GDQV GHV FDQFHUV FRORUHFWDX[ HW JDVWULTXHV HQWUDvQHQW XQH
H[SUHVVLRQIDLEOHG¶,ț%ĮHWGRQFXQHDFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%GDQVOHVWXPHXUV
:DQJHWDO  6RQJHWDO 'DQV OHV FHOOXOHV WXPRUDOHVPDPPDLUHVXQHpWXGH
UpFHQWH D VHXOHPHQW PRQWUp TXH OD VHXOH YDULDWLRQ GX QLYHDX SURWpLTXH G¶,ț%Į HQ GHKRUV
G¶DFWLYLWpVNLQDVHVHVWVXIILVDQWHSRXUFRQGXLUHjXQHDFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%
&HWWHpWXGHPRQWUHTXH OHVFHOOXOHV0&) ORUVTX¶HOOHVVXUH[SULPHQW OD WUDQVJOXWDPLQDVH
DSUqV LQWURGXFWLRQ GH VRQ JqQH SUpVHQWHQW XQH DFWLYLWp FRQVWLWXWLYH GH 1)ț% /D
WUDQVJOXWDPLQDVH  HVW UHVSRQVDEOH GH OD GLPLQXWLRQ G¶,%Į HQ FDWDO\VDQW OH SRQWDJH G¶XQ
SHSWLGHHQWUHXQHJOXWDPLQHHWXQHO\VLQHLQWUDFKDvQHVRXLQWHUFKDvQHVDXQLYHDXGHODSURWpLQH
TXLHQWUDvQHDLQVLVDSRO\PpULVDWLRQ.LPHWDO
'DQVQRVPRGqOHVFHOOXODLUHV LOQ¶HVWFHSHQGDQWSDVH[FOXTXH OHGpVpTXLOLEUHREVHUYpGDQV
O¶H[SUHVVLRQG¶HQ]\PHVDQWLR[\GDQWHV FRQGXLVDQW jXQQLYHDXpOHYpG¶+2 VRLW LPSOLTXp
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GDQVO¶DFWLYLWpFRQVWLWXWLYHGH1)ț%1DNVKDWULHWDO.DWWDQHWDOE&HGHUQLHU
HVW ELHQ GpFULW SRXU VD VHQVLELOLWp DX VWDWXW R[\GRUpGXFWHXU GDQV OHV FHOOXOHV %RZLH HW
2¶1HLOO'HPrPHO¶DFWLYLWpDXWRFULQHGHIDFWHXUVGHFURLVVDQFHFRPPHO¶(*)VXUGHV
FHOOXOHVWXPRUDOHVPDPPDLUHVSDUWLFXOLqUHPHQWOHV6.%5+(5SRVLWLYHVSHXWFRQGXLUH
SDU OD YRLH GH VLJQDOLVDWLRQ GpSHQGDQWH GH 3,.$NW TX¶HOOH GpFOHQFKH j O¶DFWLYLWp
FRQVWLWXWLYHGH1)ț%6OLYDHWDO3LDQHWWLHWDO

 ,PSRUWDQFHGXFRQWU{OHGH''%VXU1)%GDQVODFURLVVDQFHWXPRUDOH

6HORQODOLWWpUDWXUHO¶DFWLYLWpFRQVWLWXWLYHGH1)ț%HVWWUqVVRXYHQWFRUUpOpHDYHFOHV
FDSDFLWpV LQYDVLYHV HW PpWDVWDWLTXHV GHV WXPHXUV SURYHQDQW GH FHUWDLQV FDUFLQRPHV
SXOPRQDLUHVSDQFUpDWLTXHVSURVWDWLTXHVRYDULHQVHWPDPPDLUHV &KHQ HWDO0HOLVL
HWDO 0LQHWDO <DQJHWDO 0HUNRIHUHWDO 1DNVKDWULHWDO
 &HV FDSDFLWpV LQYDVLYHV VRQW OH UpVXOWDW GX SKpQRPqQH GH WUDQVLWLRQ pSLWKpOLR
PpVHQFK\PDWHXVH 7(0 TXH VXELVVHQW OHV FHOOXOHV WXPRUDOHV 0F 6KHUU\ HW DO 
&HUWDLQVJqQHVGRQWOHVSURWpLQHVFRUUHVSRQGDQWHVMRXHQWXQU{OHLPSRUWDQWGDQVOD7(0VRQW
UpJXOpVSDU1)ț%&KXDHWDO:XHWDO0LQHWDO
/HVFHOOXOHV WXPRUDOHVPDPPDLUHVGRQWQRXVDYRQVGLVSRVpSRXU UpDOLVHU FH WUDYDLO
SUpVHQWHQW GHV DFWLYLWpV FRQVWLWXWLYHV GH 1)ț% WUqV GLVWLQFWHV HQWUHHOOHV VHORQ OHXUV
FDUDFWpULVWLTXHVPROpFXODLUHVHWELRORJLTXHV7DQGLVTXHOHVFHOOXOHV0'$0%HW6.%5
SUpVHQWHQWXQHDFWLYLWpFRQVWLWXWLYHGH1)ț%pOHYpHDVVRFLpHjGHIRUWHVFDSDFLWpVLQYDVLYHV
HWXQKDXWSRXYRLUPpWDVWDWLTXH OHVFHOOXOHV0&)HW7'QRQ LQYDVLYHVRQWXQHDFWLYLWp
WUqV IDLEOH GH FH IDFWHXU GH WUDQVFULSWLRQ (QQHQ HW DO  $UWLFOH  &HV UpVXOWDWV VRQW
pJDOHPHQWjDVVRFLHUjO¶H[SUHVVLRQRXQRQG¶(5Į7DQGLVTXHOHVFHOOXOHV0'$0%HW
6.%5 VRQW (5 QpJDWLYHV OHV 0&) HW 7' VRQW (5 SRVLWLYHV 'DQV OH VHQV GH FHWWH
FRUUpODWLRQXQHpWXGH UpFHQWH VXJJqUHTX¶(5Į LQKLEHUDLW ODQpRV\QWKqVHGH1)ț%GDQV OHV
FHOOXOHVFDQFpUHXVHVPDPPDLUHV(5SRVLWLYHVVHORQXQPpFDQLVPHHQFRUHPDOGpILQLSRXYDQW
H[SOLTXHU O¶REVHUYDWLRQ WUqV IUpTXHQWH G¶XQ FRPSOH[H DFWLI 1)ț% GDQV OHV WXPHXUV  (5
QpJDWLYHV1DNVKDWULHWDO%HOJXLVHHWDO
/HFRPSOH[H1)%MRXHXQU{OHLPSRUWDQWGDQVO¶DFTXLVLWLRQGHVFDSDFLWpVLQYDVLYHV
GHV FHOOXOHV WXPRUDOHV PDPPDLUHV 6RQ LQKLELWLRQ RX FHOOH GHV YRLHV GH VLJQDOLVDWLRQ







)LJXUH5HODWLRQHQWUH''%HW1)%GDQVOHVFDSDFLWpVPLJUDWULFHVHWLQYDVLYHVGHV
FHOOXOHV WXPRUDOHV PDPPDLUHV $ 'DQV OHV FHOOXOHV QRQ LQYDVLYHV O¶H[SUHVVLRQ
FRQVWLWXWLYHPHQW pOHYpH GH ''% PDLQWLHQW XQ QLYHDX pOHYpH G¶H[SUHVVLRQ G¶,ț%Į TXL
HPSrFKH O¶DFWLYDWLRQ GH1)ț% HQ OH VpTXHVWUDQW GDQV OH F\WRSODVPH %'DQV OHV FHOOXOHV
LQYDVLYHV O¶DEVHQFH G¶H[SUHVVLRQ GH ''% FRQGXLW j XQ QLYHDX IDLEOH G¶,ț%Į FH TXL
FRQWULEXH j XQH DFWLYDWLRQ FRQVWLWXWLYH GH 1)ț% &H GHUQLHU UpJXOH O¶H[SUHVVLRQ GH JqQHV
FLEOHV WHOV TXH FHX[ FRGDQW OD 003 HW OD YLPHQWLQH LPSOLTXpHV GDQV OHV SURSULpWpV
LQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHV
,ț%Į,ț%Į
$ %
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FRQGXLVDQWjVRQDFWLYDWLRQHQWUDvQHXQHSHUWHGHVFDSDFLWpVLQYDVLYHV LQYLWURHWSUpYLHQWOD
IRUPDWLRQGHPpWDVWDVHV LQYLYRGHVFHOOXOHV WXPRUDOHVPDPPDLUHV +XEHUHWDO 'H
PrPH OD VXUH[SUHVVLRQ GH OD SURWpLQH S GX FRPSOH[H 1)ț% SRXVVH OHV FHOOXOHV
LPPRUWDOLVpHV0&)$ GpULYDQW GH FHOOXOHV pSLWKpOLDOHVPDPPDLUHV QRUPDOHV j DFTXpULU
GHVSURSULpWpV LQYDVLYHV :X HWDO &KXDHWDO (QDFFRUGDYHFFHV UpVXOWDWV
QRXVDYRQVPRQWUpTXH O¶LQKLELWLRQGH1)%GDQV OHV FHOOXOHV0'$0%HW6.%5j
O¶DLGH GX SHSWLGH 61 GLPLQXH IRUWHPHQW OHXUV SURSULpWpV PLJUDWULFHV HW LQYDVLYHV &HW
LQKLELWHXUVSpFLILTXHDSRXUPRGHG¶DFWLRQGHEORTXHUODWUDQVORFDWLRQQXFOpDLUHGHVSURWpLQHV
GXFRPSOH[H1)ț%/LQHWDO
&HW HIIHWGH1)ț%VXU OHV FDSDFLWpV LQYDVLYHVHVWPpGLpSDU VHVJqQHVFLEOHV&¶HVW
SUREDEOHPHQWOHFDVGXJqQHFRGDQWOD003GDQVOHVFHOOXOHVWXPRUDOHVPDPPDLUHV)LJXUH
&HWWHJpODWLQDVHMRXHXQU{OHFHQWUDOGDQVOHVSURFHVVXVLQYDVLIVHWPpWDVWDWLTXHVGHFHV
FHOOXOHV 0LQ HW DO  HW GRQW O¶H[SUHVVLRQ pOHYpH HVW VRXYHQW DVVRFLpH j XQH IRUWH
DJUHVVLYLWp GHV WXPHXUV PDPPDLUHV 9L]RVR HW DO  6RQ H[SUHVVLRQ HVW IRUWHPHQW
GLPLQXpHGDQVFHVFHOOXOHVWXPRUDOHVORUVTX¶HOOHVVXUH[SULPHQW''%&HFLV¶H[SOLTXHQRQ
VHXOHPHQWSDUODUpJXODWLRQQpJDWLYHTX¶H[HUFH''%VXUO¶H[SUHVVLRQEDVDOHGHOD62'0Q
PDLVpJDOHPHQWVXUO¶DFWLYLWpWUDQVFULSWLRQQHOOHGH1)ț%&HGHUQLHUHVWFRQQXSRXUUpJXOHU
OH JqQH GH OD003 HQ VH IL[DQW VXU XQPRWLI ț% IRQFWLRQQHO ORFDOLVp j  SE GX VLWH
G¶LQLWLDWLRQGHODWUDQVFULSWLRQGDQVODUpJLRQSURPRWULFH+LPHOVWHLQHWDO(QUHODWLRQ
DYHF FHV GRQQpHV OD VXUH[SUHVVLRQ GH ''% HQWUDvQH pJDOHPHQW XQH GLPLQXWLRQ VXU
O¶H[SUHVVLRQDXQLYHDX WUDQVFULSWLRQQHOGXJqQHGH OD0033DUFRQWUHQRXVQ¶REVHUYRQV
DXFXQHGLPLQXWLRQGHO¶H[SUHVVLRQGH003GRQWOHJqQHQ¶HVWSDVGLUHFWHPHQWUpJXOpSDU
1)ț%&HGHUQLHULQWHUYLHQWVXUO¶H[SUHVVLRQG¶XQH003PHPEUDQDLUHTXLHVWUHVSRQVDEOH
GHO¶DFWLYDWLRQGHOD003HQFOLYDQWVRQSUpFXUVHXU+DQHWDO0LQHWDO
0LDR HW DO &HSHQGDQW QRXV Q¶DYRQV SDV YpULILp FHWWH SRVVLELOLWp DX FRXUV GH QRWUH
WUDYDLO /¶HIIHW GH 1)ț% VXU OHV FDSDFLWpV LQYDVLYHV SHXW rWUH pJDOHPHQW PpGLp SDU OD
YLPHQWLQH&HWWHSURWpLQHGXF\WRVTXHOHWWHG¶RULJLQHPpVHQFK\PDWHXVHHWODUJHPHQWH[SULPpH
GDQV OHV FHOOXOHV PLJUDQWHV D XQH H[SUHVVLRQ IRUWHPHQW GLPLQXpH ORUVTXH ''% HVW
VXUH[SULPpHGDQV OHVFHOOXOHV WXPRUDOHVPDPPDLUHVKDXWHPHQWPpWDVWDWLTXHV&HFLH[SOLTXH
HQ SDUWLH OHV FKDQJHPHQWVPRUSKRORJLTXHV REVHUYpV &RQWUDLUHPHQW DX[ FHOOXOHV SDUHQWDOHV
KDXWHPHQWPpWDVWDWLTXHVHWD\DQWXQHPRUSKRORJLHSOXVDOORQJpHFHOOHVVXUH[SULPDQW''%
HWD\DQWGHVFDSDFLWpVLQYDVLYHVIRUWHPHQWGLPLQXpHVSUpVHQWHQWXQHIRUPHSOXW{WRYRwGH'H

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SOXVOHJqQHFRGDQWODYLPHQWLQHHVWpJDOHPHQWUpJXOpSDUOHFRPSOH[H1)ț%/LOLHQEDXPHW
DO
'H QRPEUHX[ DXWUHV JqQHV VRQW UpJXOpV SDU1)ț% TXL FRGHQW G¶XQH SDUW SRXU GHV
PDUTXHXUV pSLWKpOLDX[ GRQW O¶H[SUHVVLRQHVW GLPLQXpH G¶DXWUH SDUW GHVPDUTXHXUV G¶RULJLQH
PpVHQFK\PDWHXVH GRQW O¶H[SUHVVLRQ HVW DXJPHQWpH /¶HQVHPEOH GH FHV JqQHV FRQQXV
LQWHUYLHQW GDQV OHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV HW GpFULW OHV
pYpQHPHQWV VH SURGXLVDQW DX FRXUV GH OD 7(0 /HV FHOOXOHV WXPRUDOHV PDPPDLUHV0'$
0% HW 6.%5 VRQW GpFULWHV SRXU H[SULPHU GH QRPEUHX[ FDUDFWqUHV PpVHQFK\PDWHX[
W\SLTXHVGHOD7(0&HSHQGDQWGDQVO¶pWDWDFWXHOGHQRVUpVXOWDWVLOHVWGLIILFLOHGHFRQFOXUH
VL''%LQIOXHQFHOHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHVHQSURYRTXDQW
XQH UpYHUVLELOLWpGH OD7(0&HWWH UpYHUVLELOLWp UHVWH VRXYHQWSDUWLHOOHFRPPH OH UDSSRUWHQW
FHUWDLQHVpWXGHV+XEHUHWDO&KRGRVK'UDVLQHWDO1pDQPRLQVGDQV
OHVFHOOXOHVWXPRUDOHVVXUH[SULPDQWRXQRQ''%GHVDQDO\VHVGHO¶H[SUHVVLRQSDU573&5
TXDQWLWDWLYHjJUDQGHpFKHOOHG¶DXWUHVJqQHVFLEOHVGH1)ț%LPSOLTXpVGDQVOD7(0VHURQW
SURFKDLQHPHQW UpDOLVpV DX VHLQ GH O¶pTXLSH G¶DFFXHLO /¶LGHQWLILFDWLRQ GH FHV JqQHV GRLW
SHUPHWWUHGHPLHX[FRPSUHQGUHFRPPHQW''%V¶RSSRVHDXGpYHORSSHPHQWGHVPpWDVWDVHV
&HUWDLQV JqQHV FLEOHV GH 1)ț% WHOV TXH FHX[ FRGDQW FHUWDLQHV LQWpJULQHV HW SURWpLQHV
PDWULFLHOOHVRXHQFRUHOH7*)ȕVRQWFRQQXVSRXUOHXUU{OHGDQVOHPDLQWLHQGHVFDUDFWqUHV
PpVHQFK\PDWHX[ DFTXLV SDU OHV FHOOXOHV WXPRUDOHV LQYDVLYHV G¶RULJLQHPDPPDLUH TXL OHXU
SHUPHWWHQWGHFRORQLVHUGHVWLVVXVFLEOHVFRPPHOHVSRXPRQV0XOOHUHWDO+HOELJHW
DO  %HQGLQHOOL HW DO  &HUWDLQV GH FHV JqQHV QRXV FRQGXLURQW j PHVXUHU
O¶LQIOXHQFHpYHQWXHOOHGH''%VXU OHGpYHORSSHPHQWGHPpWDVWDVHVRVVHXVHV 0F6KHUU\ HW
DO0HGLFLHWDO'UDEVFKHWDO/¶LGHQWLILFDWLRQGHVJqQHVFLEOHVGH1)
ț% GRQW O¶H[SUHVVLRQ HVW GLPLQXpH RX DXJPHQWpH VHORQ OD SUpVHQFH RX QRQ GH ''%
SHUPHWWUD pJDOHPHQW GDQV O¶DYHQLU GH PRQWUHU O¶LPSRUWDQFH GH FHWWH GHUQLqUH GDQV OHV
FDSDFLWpVG¶DGKpUHQFHGHVFHOOXOHVWXPRUDOHVHWGDQVO¶DQJLRJHQqVH
(Q GHKRUV GH VRQ U{OH GDQV OHV FDSDFLWpV LQYDVLYHV HW PpWDVWDWLTXHV TXL HVW
PDMRULWDLUHPHQWGpFULWGDQVODOLWWpUDWXUH1)ț%LQWHUYLHQWpJDOHPHQWGDQVODSUROLIpUDWLRQGHV
FHOOXOHVWXPRUDOHVHQLQGXLVDQWO¶H[SUHVVLRQGHFHUWDLQVJqQHV%LVZDVHWDO&RQQHOO\
HWDO/HVSURWpLQHVFRUUHVSRQGDQWHVSDUWLFLSHQWDFWLYHPHQWjFHSURFHVVXVELRORJLTXH
FRPPHODF\FOLQH'F0\FHW&'.1DXJOHUHW.DULQ&HSHQGDQWFHWWHDFWLYLWpGH
1)ț%VHPEOHrWUHSHXLPSRUWDQWHGDQVQRVPRGqOHVFHOOXODLUHVFDU''%DFWLYHHOOHPrPH
OD SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV (5SRVLWLYHV TXL OD VXUH[SULPHQW

S S
6LWHGHIL[DWLRQ *qQHVFLEOHV
NFțB actif
62'0Q
62'0Q
62'0Q
+
H2
O
+2
+2
Migration, invasion
*3[
35[
&$7
62'0Q
2
mitochondrie
*qQHVFLEOHV Ex: MMP-9
noyau
%
6LWHGHIL[DWLRQ *qQHVFLEOHV
NFțB LQactif
+
H2
O
+2
+2
Prolifération
*3[
35[
&$7
62'0Q
2
mitochondrie
*qQHVFLEOHV
noyau
S
S
''%
''% ''%
0RWLI1)ț%
$
,ț%Į
,ț%Į
,ț%Į
,ț%Į
,ț%Į
,ț%Į

)LJXUH   5HODWLRQ HQWUH ''% 62' 0Q HW 1)% GDQV OD FURLVVDQFH WXPRUDOH
PDPPDLUH $ 'DQV OHV FHOOXOHV QRQ LQYDVLYHV O¶H[SUHVVLRQ FRQVWLWXWLYHPHQW pOHYpH GH
''% PDLQWLHQW XQ QLYHDX IDLEOH G¶H[SUHVVLRQ GH OD 62' 0Q G¶XQH SDUW HQ DJLVVDQW
GLUHFWHPHQWVXUODUpJLRQSURPRWULFHGHVRQJqQHG¶DXWUHSDUWHQPDLQWHQDQWXQQLYHDXpOHYpH
G¶H[SUHVVLRQG¶,ț%ĮTXLHPSrFKHO¶DFWLYDWLRQGH1)ț%&HVGHX[PpFDQLVPHVPROpFXODLUHV
H[SOLTXHQW HQ SDUWLH OH U{OH GH ''% GDQV OD SUROLIpUDWLRQ GH FHV FHOOXOHV % 'DQV OHV
FHOOXOHV LQYDVLYHV O¶DEVHQFH G¶H[SUHVVLRQ GH ''% FRQWULEXH DLQVL j XQ QLYHDX pOHYp
G¶H[SUHVVLRQGHOD62'0QHWjXQHDFWLYDWLRQFRQVWLWXWLYHIRUWHGH1)ț%jO¶RULJLQHG¶XQH
H[SUHVVLRQ pOHYpH GH OD 003 &HV GHX[ PpFDQLVPHV PROpFXODLUHV H[SOLTXHQW HQ SDUWLH
FRPPHQWO¶DEVHQFHG¶H[SUHVVLRQGH''%IDYRULVHODPLJUDWLRQHWOHSRXYRLULQYDVLIGHFHV
FHOOXOHV
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QDWXUHOOHPHQW'HSOXVFHVFHOOXOHVWXPRUDOHV(5SRVLWLYHVRQWXQHDFWLYLWpFRQVWLWXWLYHIDLEOH
GH 1)ț% FRPSDUDWLYHPHQW DX[ FHOOXOHV (5QpJDWLYHV 1DNVKDWUL HW DO  $UWLFOH 
(QQHQHWDO

9 5(/$7,21(175(''%1)%(7/$62'0Q'$16/$&52,66$1&(
78025$/(0$00$,5(

/HV GRQQpHV REWHQXHV DX FRXUV GH FH WUDYDLO DVVRFLpHV j FHOOHV GpMj SXEOLpHV
SUpFpGHPPHQWSDUO¶pTXLSHG¶DFFXHLOSHUPHWWHQWG¶DYRLUXQHYLVLRQSOXVSUpFLVHTXDQWDXU{OH
GH ''% GDQV OD FURLVVDQFH WXPRUDOH (OOHV SHUPHWWHQW pJDOHPHQW GH PLHX[ FRPSUHQGUH
FRPPHQW OHV FHOOXOHV WXPRUDOHVPDPPDLUHV DFTXLqUHQWGHVSURSULpWpV LQYDVLYHV(Q UHODWLRQ
DYHFOHVUpVXOWDWVSUpFpGHQWV.DWWDQHWDOE0LQLJHWDOOHVFHOOXOHVWXPRUDOHV
PDPPDLUHVLQYDVLYHVQ¶H[SULPDQWSDVRXSHX''%SUpVHQWHQWXQWHPSVGHGRXEOHPHQWSOXV
ORQJ OLp j XQH SUROLIpUDWLRQ SOXV OHQWH TXH OHV FHOOXOHV QRQ LQYDVLYHV TXL OD VXUH[SULPHQW
QDWXUHOOHPHQW /¶LQWURGXFWLRQ GX JqQH FRGDQW OD ''% GDQV OHV FHOOXOHV LQYDVLYHV QRQ
VHXOHPHQW DFFpOqUH OHXU SUROLIpUDWLRQ .DWWDQ HW DO D PDLV HQPrPH WHPSV GLPLQXH
OHXUV FDSDFLWpV LQYDVLYHV /¶HQVHPEOH GH FHV UpVXOWDWV FRQGXLW j pPHWWUH O¶K\SRWKqVH TXH OD
SHUWH G¶H[SUHVVLRQ GX JqQH FRGDQW ''% UHSUpVHQWH XQ pYpQHPHQW SUpFRFH IDYRULVDQW OD
SURJUHVVLRQGHVWXPHXUVYHUVXQFRPSRUWHPHQWSOXVLQYDVLI
/D SURWpLQH ''% HVW LPSOLTXpH GDQV OD SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV
PDPPDLUHV QRQ LQYDVLYHV HQ DFWLYDQW OHXU HQWUpH GDQV OD SKDVH*6 HW HQ IDYRULVDQW OHXU
SURJUHVVLRQjWUDYHUVODSKDVH6GXF\FOHFHOOXODLUH.DWWDQ HWDOD&HVUpVXOWDWVVRQW
FRUUpOpVDYHF O¶H[SUHVVLRQGHPDUTXHXUVGH ODSUROLIpUDWLRQ LPSOLTXpVGDQV OD UpSOLFDWLRQGH
O¶$'1HW O¶HQWUpHHQSKDVH6 WHOVTXH OD F\FOLQH( OH3&1$HW OD'+)5&HV JqQHV VRQW
UpJXOpVSDU()GRQWO¶DFWLYLWpWUDQVFULSWLRQQHOOHSHXWrWUHDXJPHQWpHHQLQWHUDJLVVDQWDYHF
''%1DJHWDO'DQVQRVPRGqOHVFHOOXODLUHVLODpWpPRQWUpTXH''%H[HUFHHQ
SDUWLH FHWWH DFWLYLWpELRORJLTXH HQSDUWLFLSDQW j OD UpJXODWLRQQpJDWLYHGH O¶H[SUHVVLRQGH OD
62'0QSDU OHPpFDQLVPHGpFULW HQ)LJXUH 0LQLJ HWDO (QHIIHW OH U{OHGH OD
62'0QGDQVODFURLVVDQFHWXPRUDOHGpSHQGGHVRQH[SUHVVLRQEDVDOH1HOVRQHWDOHW
GHODSURGXFWLRQG¶($25LGQRXUHWDO8QHH[SUHVVLRQFRQVWLWXWLYHIDLEOHGHOD62'
0Q HQWUDvQH O¶DFFXPXODWLRQ G¶2 LQWUDFHOOXODLUH TXL VWLPXOH OD SUROLIpUDWLRQ FHOOXODLUH HQ
DFWLYDQWSUpIpUHQWLHOOHPHQWODYRLHGHVLJQDOLVDWLRQGpSHQGDQWHGHODSURWpLQH5DV<DQJHWDO
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 FRPPH FHOD D pWpPRQWUp GDQV OHV FHOOXOHV WXPRUDOHVPDPPDLUHV0&) /L HW DO
.DWWDQ HW DO E /HV UpVXOWDWV GH QRWUH WUDYDLO VXJJqUHQW pJDOHPHQW TXH''%
H[HUFH VRQ U{OH GDQV OD SUROLIpUDWLRQ GHV FHOOXOHV WXPRUDOHV PDPPDLUHV QRQ LQYDVLYHV HQ
SDUWLFLSDQWjO¶DXJPHQWDWLRQGHO¶H[SUHVVLRQG¶,ț%Į3DUFHWWHDFWLYLWp''%PDLQWLHQWDLQVL
XQHDFWLYLWpFRQVWLWXWLYHIDLEOHGH1)ț%GDQVFHVFHOOXOHVWXPRUDOHVTXLFRQWULEXHpJDOHPHQW
jO¶H[SUHVVLRQEDVDOHIDLEOHGHOD62'0Q
'DQVO¶pWDWDFWXHOGHQRVFRQQDLVVDQFHVOHU{OHGH''%GDQVOHVFDSDFLWpVLQYDVLYHV
GHV FHOOXOHV WXPRUDOHV PDPPDLUHV GpSHQG SULQFLSDOHPHQW GH VD SDUWLFLSDWLRQ GDQV OD
UpJXODWLRQGH O¶H[SUHVVLRQGH VHVJqQHVFLEOHV(QHIIHW O¶DEVHQFHRX O¶H[SUHVVLRQ IDLEOHGH
''% FRQWULEXH j XQH H[SUHVVLRQ pOHYpH GH OD 62' 0Q GRQW QRXV DYRQV UDSSHOp
O¶LPSOLFDWLRQ GDQV OHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV KDXWHPHQW
PpWDVWDWLTXHVSDUO¶LQWHUPpGLDLUHGHO¶DFWLRQDFWLYDWULFHG¶+2VXUODVpFUpWLRQGH003HW
SDU O¶H[SUHVVLRQ GpILFLHQWH GHV HQ]\PHV DQWLR[\GDQWHV pOLPLQDQW FHV ($2 .DWWDQ HW DO
E0LQLJ HW DO  &HV DOWpUDWLRQV GDQV O¶H[SUHVVLRQ GHV HQ]\PHV DQWLR[\GDQWHV
ODUJHPHQW GpFULWHV GDQV GH QRPEUHX[ W\SHV GH WXPHXUV HQ SDUWLFXOLHU FHOOHV G¶RULJLQH
PDPPDLUHOLYUHEUHDVWFDQFHUpGLWLRQ,1WHFKSHXYHQWDLQVLGpSHQGUHHQSDUWLHGHOD
SUpVHQFHRXQRQGH''%8QHpTXLSHDPpULFDLQHDPRQWUpUpFHPPHQWTXHO¶DOWpUDWLRQGDQV
O¶H[SUHVVLRQGHVHQ]\PHVDQWLR[\GDQWHVHQFRQVpTXHQFHGHO¶H[SUHVVLRQGH''%HQWUDvQH
XQH DFFXPXODWLRQ G¶($2j O¶RULJLQH GH OD VpQHVFHQFH GHV FHOOXOHV QRUPDOHV WHOOHV TXH GHV
ILEUREODVWHV HPEU\RQQDLUHV PXULQV 5R\ HW DO  /¶DEVHQFH GH ''% FRQWULEXH
pJDOHPHQWjXQHDFWLYLWpFRQVWLWXWLYHpOHYpHGH1)ț%GRQWQRXVDYRQVODUJHPHQWGpWDLOOpOH
U{OH GDQV OHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV HQWUH DXWUH SDU
O¶LQWHUPpGLDLUHGHVRQJqQHFLEOH003+LPHOVWHLQHWDO&HWWHDFWLYLWpFRQVWLWXWLYH
GH1)ț%GRLWGpSHQGUHpJDOHPHQWGHO¶DFFXPXODWLRQG¶+2LVVXHGHO¶H[SUHVVLRQpOHYpHGH
OD62'0QHWGHO¶DEVHQFHGH''%GDQVOHVFHOOXOHVWXPRUDOHVLQYDVLYHV%RZLHHW2¶1HLOO
/HU{OHGH''%GDQVODFURLVVDQFHWXPRUDOHHVWUpVXPpGDQVOD)LJXUH,OQ¶HVWSDV
H[FOX TXH QRWUH SURWpLQH G¶LQWpUrW SDUWLFLSH j OD UpJXODWLRQ GH O¶H[SUHVVLRQ G¶DXWUHV JqQHV
FLEOHVLPSOLTXpVGDQVODFURLVVDQFHGHVFHOOXOHVWXPRUDOHVPDPPDLUHV




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9, ,17(5(7&/,1,48('(''%

/DYLVLRQSOXVSUpFLVHGXU{OHGH''%GDQVODFURLVVDQFHWXPRUDOHPDPPDLUHQRXV
SHUPHWDXMRXUG¶KXLG¶HQWUHYRLUO¶LQWpUrWFOLQLTXHGHFHWWHSURWpLQH
/H HU LQWpUrW FOLQLTXH SRWHQWLHO GH ''% VHUDLW HQ WDQW TXH PDUTXHXU GH OD
SUROLIpUDWLRQ&HWWHVXJJHVWLRQYLHQWGXU{OHGHFHWWHSURWpLQHGDQVOHVFDSDFLWpVSUROLIpUDWLYHV
GHVFHOOXOHVWXPRUDOHVPDPPDLUHVQRQLQYDVLYHVDLQVLTXHODFRUUpODWLRQHQWUHVRQH[SUHVVLRQ
HWFHOOHVGH3&1$F\FOLQH('+)5HW(5Į&HUWDLQVGHFHVPDUTXHXUVVRQWGpMjSURSRVpV
HQFOLQLTXH WHOVTXH ODF\FOLQH( OH3&1$0DONDV HWDO  0LWWHQGRUIHWDO 
'DQV OH FDV G¶(5Į LO HVW FRXUDPPHQW XWLOLVp HQ FOLQLTXH GHSXLV GH QRPEUHXVHV DQQpHV HW
SHUPHW GH GLVFULPLQHU OHV WXPHXUV TXL VHURQW VHQVLEOHV j O¶KRUPRQRWKpUDSLH :LWWOLII HW DO
 1RWUH WUDYDLO FRQILUPH GDQV GHV pFKDQWLOORQV FOLQLTXHV TX¶LO H[LVWH XQH WUqV IRUWH
FRUUpODWLRQ HQWUH O¶H[SUHVVLRQ DX QLYHDX WUDQVFULSWLRQQHO GH ''% HW (5Į VXU SUqV G¶XQH
FHQWDLQHGHWXPHXUV,OQ¶HVWG¶DLOOHXUVSDVH[FOXXQHLPSOLFDWLRQG¶(5ĮGDQVODUpJXODWLRQGX
JqQH FRGDQW''% /¶pTXLSH G¶DFFXHLO HVSqUH UHQIRUFHU FHV UpVXOWDWV GDQV O¶DYHQLU SDU XQH
DQDO\VH VXU XQ SOXV JUDQG QRPEUH G¶pFKDQWLOORQV FOLQLTXHV SURYHQDQW GH SDWLHQWHV DWWHLQWHV
G¶XQFDQFHUGXVHLQHQLQWpJUDQWO¶DQDO\VHGXQLYHDXG¶H[SUHVVLRQGHOD62'0QHWG¶,ț%Į
/H qPH LQWpUrW FOLQLTXH SRWHQWLHO GH ''% YLHQW GH VRQ FRQWU{OH QpJDWLI VXU OHV
FDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHVHQH[HUoDQWXQHUpJXODWLRQLQKLELWULFH
VXU O¶DFWLYLWp FRQVWLWXWLYH GH 1)ț% &HV UpVXOWDWV SUpFOLQLTXHV VRQW UHQIRUFpV SDU XQH
FRUUpODWLRQLQYHUVHWUqVVLJQLILFDWLYHHQWUHO¶H[SUHVVLRQGH''%HWOHJUDGH6%5WUqVIRUWH
DJUHVVLYLWp WXPRUDOH GDQV OHV pFKDQWLOORQV FOLQLTXHV &HV GRQQpHV VRXWLHQQHQW O¶LGpH TXH
''% SUpVHQWH OHV FDUDFWpULVWLTXHV G¶XQ PDUTXHXU FOLQLTXH SRWHQWLHO SUpGLFWLI GH OD
SURJUHVVLRQ GHV WXPHXUVPDPPDLUHV YHUV XQ SRXYRLU LQYDVLI HWPpWDVWDWLTXH ,O SRXUUD rWUH
LQWpUHVVDQWGHYpULILHUSDUXQHDQDO\VHLPPXQRKLVWRFKLPLTXHVXUGHVpFKDQWLOORQVFOLQLTXHVOD
FRUUpODWLRQHQWUHOHQLYHDXG¶H[SUHVVLRQGHODSURWpLQH''%HWODORFDOLVDWLRQQXFOpDLUHGHV
FRQVWLWXDQWVGXFRPSOH[H1)ț%&HqPH LQWpUrW FOLQLTXHHVW WUqVSHUWLQHQW HQFDQFpURORJLH
PDPPDLUH FDU LO UHVWH GLIILFLOH DXMRXUG¶KXL GH SUpGLUH DYHF FHUWLWXGH OD SURJUHVVLRQ GHV
WXPHXUV PDPPDLUHV YHUV XQ VWDWXW PpWDVWDWLTXH j FDXVH GH O¶DEVHQFH GH PDUTXHXUV
ELRORJLTXHVSUpGLFWLIVVXIILVDPPHQWILDEOHV
/H FRQWU{OH QpJDWLI GH ''% VXU O¶DFWLYLWp FRQVWLWXWLYH GH 1)ț% VXVFLWH XQ qPH
LQWpUrW FOLQLTXH SRWHQWLHO GH QRWUH SURWpLQH G¶LQWpUrW1)ț% FRQWULEXH j O¶pFKDSSHPHQW GHV

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FHOOXOHV WXPRUDOHVDX[WUDLWHPHQWVDQWLFDQFpUHX[SUREDEOHPHQWHQLQGXLVDQWO¶H[SUHVVLRQGH
JqQHVFLEOHVDQWLDSRSWRWLTXHV /LQHWDO 'DQVFHFDV LO Q¶HVWSDV H[FOXTXH''%
SXLVVHMRXHUOHU{OHGHIDFWHXUSUpGLFWLIGHODUpSRQVHDX[DJHQWVDQWLFDQFpUHX['HVWUDYDX[
GDQV FH VHQV VRQW DFWXHOOHPHQW HQ FRXUV DX VHLQ GH O¶pTXLSH G¶DFFXHLO ,O Q¶HVW SDV H[FOX
pJDOHPHQW TXH OD UHODWLRQ HQWUH ''% HW 1)ț% UHSUpVHQWH XQH SLVWH LQWpUHVVDQWH SRXU OH
GpYHORSSHPHQWGHQRXYHOOHVWKpUDSLHVDQWLFDQFpUHXVHV$FWXHOOHPHQW1)ț%UHSUpVHQWHGpMj
XQHVWUDWpJLHWKpUDSHXWLTXHSRVVLEOH
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&21&/86,21

1RWUHWUDYDLOPHWHQpYLGHQFHSRXUODqUHIRLVO¶LPSRUWDQFHGH''%GDQVOHFRQWU{OH
GHV FDSDFLWpV LQYDVLYHV GHV FHOOXOHV WXPRUDOHV PDPPDLUHV HQ FRQWU{ODQW QpJDWLYHPHQW
O¶DFWLYLWp GX IDFWHXU GH WUDQVFULSWLRQ1)ț% HW HQ FRQVpTXHQFH O¶H[SUHVVLRQ GH OD003
&HWWH DFWLYLWp GH ''% SHXW pJDOHPHQW GpSHQGUH GH VRQ FRQWU{OH QpJDWLI H[HUFp VXU
O¶H[SUHVVLRQ GH OD 62'0Q &HV GRQQpHV IRQGDPHQWDOHV VRQW FRQILUPpHV ORUV G¶XQH pWXGH
FOLQLTXH UpWURVSHFWLYH TXL UpYqOH XQH FRUUpODWLRQ LQYHUVH HQWUH O¶H[SUHVVLRQ GH''% HW OH
JUDGH6%5GHVWXPHXUVPDPPDLUHVSURYHQDQWGHSDWLHQWHV$VVRFLpDX[UpVXOWDWVREWHQXV
pJDOHPHQW DX VHLQ GH O¶pTXLSH PRQWUDQW O¶LPSRUWDQFH GH ''% GDQV OD SUROLIpUDWLRQ
FHOOXODLUHFHWUDYDLOSHUPHWGHPLHX[GpILQLUOHU{OHGHFHWWHSURWpLQHGDQVODFURLVVDQFHGHV
FHOOXOHVWXPRUDOHVPDPPDLUHV(5QpJDWLYHVPpWDVWDWLTXHVHW(5SRVLWLYHVQRQPpWDVWDWLTXHV
,O SHUPHW pJDOHPHQW GH PLHX[ FRPSUHQGUH FRPPHQW OHV FHOOXOHV WXPRUDOHV PDPPDLUHV
DFTXLqUHQW GHV SURSULpWpV LQYDVLYHV HQ VXJJpUDQW HQWUH DXWUH TXH OD SHUWH G¶H[SUHVVLRQ GH
''%UHSUpVHQWHUDLWXQpYpQHPHQWSUpFRFHGDQVFHWWHDFTXLVLWLRQ
/¶HQVHPEOH GH FH WUDYDLO UHSUpVHQWH XQH DYDQFpH LQWpUHVVDQWH HQ FDQFpURORJLH
PDPPDLUH HW ODLVVH HQWUHYRLU XQ LQWpUrW FOLQLTXH SRWHQWLHO GH ''% DVVRFLpH j VHV JqQHV
FLEOHV,ț%ĮHW62'0QFRPPHIDFWHXUVSUpGLFWLIVGHODSURJUHVVLRQGHVWXPHXUVPDPPDLUHV
YHUVXQVWDWXWPpWDVWDWLTXH

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3(563(&7,9(6

/HV SHUVSHFWLYHV TX¶RIIUH FH WUDYDLO GH WKqVH VRQW QRPEUHXVHV j OD IRLV VXU OH SODQ
IRQGDPHQWDOHWFOLQLTXH

,OFRQYLHQGUDG¶LGHQWLILHUG¶DXWUHVJqQHVFLEOHVFRQQXVGH1)ț%VXVFHSWLEOHVG¶DYRLU
XQH H[SUHVVLRQPRGXOpH SDU''% DILQ GH FRPSOpWHU OHV GRQQpHV GX SUpVHQW WUDYDLO HW GH
UHQIRUFHU O¶LPSRUWDQFH GH QRWUH SURWpLQHG¶LQWpUrW GDQV OH SURFHVVXVPpWDVWDWLTXHHW GDQV OD
7(0,OVHUDLQWpUHVVDQWHQSDUWLFXOLHUG¶DQDO\VHUO¶H[SUHVVLRQGHVJqQHVFRGDQWGHVIDFWHXUV
GH WUDQVFULSWLRQ 6QDLO =(% =(% HW 7ZLVW G¶DXWUHV PDUTXHXUV G¶RULJLQH
PpVHQFK\PDWHXVHV FDGKpULQH 1 003 DFWLYDWHXU GX SODVPLQRJqQH RX X3$ HW GHV
SURWpLQHVHWPpGLDWHXUVH[WUDFHOOXODLUHVLPSOLTXpVGDQVO¶DGKpUHQFH

,O FRQYLHQGUD pJDOHPHQW G¶pWXGLHU O¶LPSRUWDQFH GH ''% GDQV OHV FDSDFLWpV
G¶DGKpUHQFHGDQVO¶DQJLRJHQqVHHWO¶K\SR[LHWXPRUDOHVDLQVLTXHGDQVODUpSRQVHDX[DJHQWV
DQWLFDQFpUHX[VXUODEDVHGXFRQWU{OHQpJDWLITXHFHWWHSURWpLQHH[HUFHVXU1)ț%

/H U{OH GH OD SURWpLQH ''% FRPPH UpJXODWHXU GH OD WUDQVFULSWLRQ JpQLTXH ODLVVH
HQWUHYRLU O¶H[LVWHQFH G¶DXWUHV JqQHV FLEOHV TXH O¶pTXLSH G¶DFFXHLO FKHUFKH DFWXHOOHPHQW j
LGHQWLILHUSDUXQHDSSURFKHG¶LPPXQRSUpFLSLWDWLRQVXUFKURPDWLQHVXLYLHG¶XQVpTXHQoDJHj
KDXWGpELW'HSOXVDILQGHFRPSUHQGUHSRXUTXRL''%HVWFDSDEOHjODIRLVGHSDUWLFLSHUjOD
UpSDUDWLRQ GH O¶$'1 HW GH UpJXOHU O¶H[SUHVVLRQ GH JqQHV FLEOHV LO VHUD LQWpUHVVDQW GH
UHFKHUFKHU HQ SDUWLFXOLHU OHV GRPDLQHV VWUXFWXUDX[ GH OD SURWpLQH TXL HVW RX VRQW
LPSOLTXpVGDQVFHVDFWLYLWpVELRORJLTXHVWUqVGLIIpUHQWHV'DQVOHPrPHVHQVLOFRQYLHQGUD
pJDOHPHQW GH UHFKHUFKHU OD RX OHV YRLHV GH VLJQDOLVDWLRQ DLQVL TXH G¶pYHQWXHOV SDUWHQDLUHV
SURWpLTXHVTXLUpJXOHQWO¶DFWLYLWpGH''%GDQVODWUDQVFULSWLRQJpQLTXH

/¶LPSRUWDQFH GH ''% GDQV OD FURLVVDQFH WXPRUDOH PDPPDLUH GpSHQG GH VRQ
H[SUHVVLRQ&HFLGRLWQRXVFRQGXLUHGDQVO¶DYHQLUjQRXVSHQFKHUVXUO¶pWXGHGXPpFDQLVPHGH

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UpJXODWLRQGHVRQJqQHORUVTX¶LOHVWVXUH[SULPpRXDXFRQWUDLUHUpSULPpVHORQTXHOHVFHOOXOHV
WXPRUDOHVPDPPDLUHVVRLHQWLQYDVLYHVRXQRQ,OV¶DJLUDG¶DSSRUWHUFHVUpSRQVHVVFLHQWLILTXHV
DYDQWGHSURSRVHUO¶LQWpUrWFOLQLTXHGHFHWWHSURWpLQH

$X[YXHVGHVUpVXOWDWVREWHQXVDXFRXUVGHFH WUDYDLOHWFHX[SUpFpGHPPHQWSXEOLpV
SDUO¶pTXLSHG¶DFFXHLO''%SUpVHQWHXQLQWpUrWFOLQLTXHSRWHQWLHOLQWpUHVVDQW$ILQGHYDOLGHU
ODSHUWLQHQFHGH''%HWFHUWDLQVGHVHVJqQHVFLEOHVFRPPHPDUTXHXUVHQVLWXDWLRQFOLQLTXH
LOFRQYLHQGUDG¶DQDO\VHUOHXUH[SUHVVLRQDX[QLYHDX[WUDQVFULSWLRQQHOHWWUDGXFWLRQQHOVXUXQ
pFKDQWLOORQUpWURVSHFWLIHWSURVSHFWLISOXVLPSRUWDQWGHWXPHXUVPDPPDLUHVHWGHFRUUpOHUOHV
UpVXOWDWVREWHQXVjODVXUYLHVDQVSURJUHVVLRQGHVSDWLHQWHVGDQVOHXUPDODGLH

(QILQGDQV OHFDGUHG¶XQHSHUVSHFWLYHSOXV ORLQWDLQH O¶LPSRUWDQFHGH''%GDQV OD
FURLVVDQFHWXPRUDOHSRXUUDrWUHpWHQGXHjG¶DXWUHVW\SHVGHFDQFHUV

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5HYLHZ
7LPHQV:3RSSHU+3DWKRORJ\RIWKH/XQJ(XURSHDQUHVSLUDWRU\6RFLHW\0RQRJUDSK9RO
7REDU19LOODU96DQWLEDQH]-5261)Ƹ%PHGLDWHV7*)LQGXFHGH[SUHVVLRQRIXURNLQ]VHW\SH
SODVPLQRJHQDFWLYDWRUPDWUL[PHWDOORSURWHDVHDQGFHOOLQYDVLRQ0RO&HOO%LRFKHP
7RXDOEL$EHG.'DQLHO)*XOOHU0&/HJUDQG$0DXUL] -/0DXYLHO$DQG%HUQXDX'-XQ'
FRRSHUDWHV ZLWK S WR DFWLYDWH WKH SUR[LPDO NDSSD% VLWH RI WKH F\FOLQ ' SURPRWHU UROH RI 3,.3'.
&DUFLQRJHQHVLV

7URVNR -(  7KH UROH RI VWHP FHOOV DQG JDS MXQFWLRQV DV WDUJHWV IRU FDQFHU FKHPRSUHYHQWLRQ DQG
FKHPRWKHUDS\%LRPHG3KDUPDFRWKHU6XSSO66

7VDQRX(,RDFKLP(%ULDVRXOLV('DPDOD.&KDUFKDQWL$.DUDYDVLOLV93DYOLGLV1DQG$JQDQWLV1-
,PPXQRKLVWRFKHPLFDOH[SUHVVLRQRIVXSHUR[LGHGLVPXWDVH0Q62'DQWLR[LGDQWHQ]\PHLQLQYDVLYH
EUHDVWFDUFLQRPD+LVWRO+LVWRSDWKRO
  
7XUSLQ 3 +D\ 5 'DUJHPRXQW &  &KDUDFWHUL]DWLRQ RI ,NDSSD%DOSKD QXFOHDU LPSRUW SDWZD\ - %LRO
FKHP
 
89:
9DQ+RIIHQ$%DODMHH$69DQ=HHODQG$0XOOHQGHUV/1XFOHRWLGHH[FLVLRQUHSDLUDQGLWVLQWHUSOD\
ZLWKWUDQVFULSWLRQ7R[LFRORJ\
9DUJR*RJROD	-HIIUH\05RVHQ0RGHOOLQJEUHDVWFDQFHURQHVL]HGRHVQRWILWDOO7UDF\1DWXUH
5HYLHZV&DQFHU 
9DUQD0%RXVTXHW*3ODVVD/)%HUWKHDX3-DQLQ$73VWDWXVDQGUHVSRQVHWRWUHDWPHQWLQEUHDVW
FDQFHUV-%LRPHG%LRWHFKQRO5HYLHZ
9HUPHXOHQ /'H:LOGH* 9DQ'DPPH 39DQGHQ%HUJKH: DQG+DHJHPDQ* 7UDQVFULSWLRQDO
DFWLYDWLRQRIWKH1)ț%SVXEXQLWE\PLWRJHQDQGVWUHVVDFWLYDWHGSURWHLQNLQDVH06.(0%2-
± 
9HUVPHVVHQ+9LQK+XQJ9DQ3DULMV+0LHGHPD*9RRUGHFNHUV0$GULDHQVVHQV16WRUPH*'H
5LGGHU0+HDOWKUHODWHGTXDOLW\RIOLIHLQVXUYLYRUVRIVWDJH,,,EUHDVWFDQFHUUDQGRPL]HGWULDORISRVW
RSHUDWLYHFRQYHQWLRQDOUDGLRWKHUDS\DQGK\SRIUDFWLRQDWHGWRPRWKHUDS\%0&&DQFHGRL

9LDOH**LREELHKXUGHU$5HJDQ00  3URJQRVWLFDQGSUHGLFWLYH YDOXHRIFHQWUDOO\ UHYLHZHGNL
ODEHOLQJ LQGH[ LQ SRVWPHQRSDXVDO ZRPHQ ZLWK HQGRFULQHUHVSRQVLYH EUHDVW FDQFHU UHVXOWV IURP EUHDVW
LQWHUQDWLRQDOJURXSWULDOFRPSDULQJDGMXYDQWWDPR[LIHQZLWKOHWUR]RO]-&OLQRQFRO
9LDWRXU30HUYLOOH03%RXUV9&KDULRW$3KRVSKRU\ODWLRQRI1)NDSSD%DQG,NDSSD%SURWHLQV
LPSOLFDWLRQVLQFDQFHUDQGLQIODPPDWLRQ7UHQGV%LRFKHP6FL

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9L]RVR )-*RQ]iOH] /2 &RUWH0' 5RGUtJXH] -&9i]TXH] - /DPHODV0/ -XQTXHUD 60HULQR$0
*DUFtD0XxL]-/6WXG\RIPDWUL[PHWDOORSURWHLQDVHVDQGWKHLULQKLELWRUVLQEUHDVWFDQFHU%U-&DQFHU

:DQJ+=KDL/;X--RR+<-DFNVRQ6(UGMXPHQW%URPDJH+7HPSVW3;LRQJ<DQG=KDQJ<
+LVWRQH+DQG+XELTXLW\ODWLRQE\WKH&8/''%52&XELTXLWLQOLJDVHIDFLOLWDWHVFHOOXODUUHVSRQVH
WR'1$GDPDJH0RO&HOO

:DQJ6 7LDQ / =HQJ = =KDQJ 0 :X . &KHQ 0 )DQ ' +X 3 6XQJ -- <X -  ,NDSSD%DOSKD
SRO\PRUSKLVPDWSURPRWHUUHJLRQUVLQIOXHQFHVWKHVXVFHSWLELOLW\RIJDVWULFFDQFHULQ&KLQHVH
%0&*DVWURHQWHURO

:D]HU'(DQG%DQG90ROHFXODUDQGDQDWRPLFFRQVLGHUDWLRQV LQWKHSDWKRJHQHVLVRIEUHDVWFDQFHU
5DGLDW2QFRO,QYHVWLJ

:HLJHOW % 3HWHUVH -/ DQG - YDQ¶W YHHU /  %UHDVW FDQFHU PHWDVWDVLV PDUNHUV DQG PRGHOV 5HYLHZ
1DWXUHYROXPH
:LWNLHZLF]$..QXGVHQ(65%SDWKZD\DQGWKHUDSHXWLFVHQVLWLYLW\QHZLQVLJKWVLQEUHDVWFDQFHUDQG
7DPR[LIHQWKHUDS\&HOO&\FOH
:LWWVFKLHEHQ%2 ,ZDL 6 DQG:RRG5' ''%''% [HURGHUPD SLJPHQWRVXP JURXS ( SURWHLQ
FRPSOH[ UHFRJQL]HV D F\FOREXWDQH S\ULPLGLQH GLPHU PLVPDWFKHV DSXULQLFDS\ULPLGLQLF VLWHV DQG FRPSRXQG
OHVLRQVLQ'1$-%LRO&KHP. 
 
:X < DQG =KRX %3  71)Į 1)Ƹ%6QDLO SDWKZD\ LQ FDQFHU FHOO PLJUDWLRQ DQV LQYDVLRQ %ULWLVK
-RXUQDORI&DQFHU
:\DWW&$*HRJKHJDQ-& DQG%ULQFNHUKRII&( 6KRUWKDLUSLQ51$PHGLDWHG LQKLELWLRQRIPDWUL[
PHWDOORSURWHLQDVHLQ0'$FHOOVHIIHFWVRQPDWUL[GHVWUXFWLRQDQGWXPRUJURZWK&DQFHU5HV


;<=
<DPDXFKL+6WHDUQV9+DWHV'):KHQ LVD WXPRUPDUNHUUHDG\ IRUSULPH WLPH"$FDVHVW\G\RIF
HUE%DVDSUHGLFWLYHIDFWRULQEUHDVWFDQFHU-&OLQ2QFRO
<DPDXFKL6 ,WR+DQG0L\DMLPD$  ,NDSSD%HWDDQXFOHDU LNDSSD%SURWHLQSRVLWLYHO\ UHJXODWHV WKH
1)NDSSD%PHGLDWHGH[SUHVVLRQRISURLQIODPPDDWRU\F\WRNLQHV3URF1DWO$FDG6FL86$
<DPDPRWR 1 DQG 7DNHGD 7  5ROH RI QXFOHDU ,NDSSD% SURWHLQV LQ WKH UHJXODWLRQ RI KRVW  LPPXQH
UHVSRQVHV-,QIHFW&KHPRWKHU
<DPDPRWR0,WR76KLPL]X7,VKLGD76HPED.:DWDQDEH6<DPDJXFL1,QRXH-(SLJHQHWLF
DOWHUDWLRQRIWKH1)NDSSD%LQGXFLQJNLQDVH1,.JHQHLVLQYRORYHGLQHQKDQFHG1,.H[SUHVVLRQLQEDVDOOLNH
EUHDVWFDQFHU-DSDQHVH&DQFHUDVVRFLDWLRQYROQR
<DQ&:DQJ+$JJDUZDO%DQG%R\G'$QRYHOKRPRORJRXVUHFRPELQDWLRQV\VWHPWRVWXG\
N'D W\SH ,9 FROODJHQDVH WUDQVFULSWLRQ GHPRQVWUDWHV WKDW WKH 1)NDSSD% PRWLI GULYHV WKH WUDQVLWLRQ IURP D
UHSUHVVHGWRDQDFWLYDWHGVWDWHRIJHQHH[SUHVVLRQ)DVHE-
<DQJ -4 /L 6 'RPDQQ )( %XHWWQHU *5 DQG 2EHUOH\ /:  6XSHUR[LGH JHQHUDWLRQ LQ Y+DUDV
WUDQVGXFHGKXPDQNHUDWLQRF\WH+D&D7FHOOV0RO&DUFLQRJ

 - 162 - 
<DQJ*;LDR;5RVHQ'*&KHQJ;:X;&KDQJ%/LX*;XH0HUFDGR8ULEH,&KLDR3'X;
/LX -  7KH ELSKDVLF UROH RI 1)NDSSD% LQ SURJUHVVLRQ DQG FKHPRUHVLVWDQFH RI RYDULDQ FDQFHU &OLQ
&DQFHU5HV(SXE)HE
<HK&&:DQ;66W&ODLU'. 7UDQVFULSWLRQDO UHJXODWLRQRI WKH¶SUR[LPDOSURPRWHURI WKH KXPDQ
PDQJDQHVHVXSHUR[LGHGLVPXWDVHJHQH'1$&HOO%LRO
=HKRQJ<DQJ;LDRMXQ=KDR$'PRGHORIRYDULDQFDQFHUFHOO OLQHVRQSHSWLGHQDQRILEHUVFDIIROGWR
H[SORUHWKHFHOO±VFDIIROGLQWHUDFWLRQDQGFKHPRWKHUDSHXWLFUHVLVWDQFHRIDQWLFDQFHUGUXJV,QW-1DQRPHGLFLQH 
± 
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WKURXJKPRGXODWLRQRI1)Ƹ%DFWLYLW\3ORV
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7KHSPLWRJHQDFWLYDWHGSURWHLQNLQDVHDXJPHQWVQXFOHRWLGHH[FLVLRQUHSDLUE\PHGLDWLQJ''%
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%&/IDPLO\ LQ'1$GDPDJHDQGFHOOF\FOHFRQWURO&HOO'HDWK'LIIHU
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5HYLHZ
;X<)DQI)'KDU6.6W&ODLU:+.DVDUNLV(-DQG6W&ODLU'.7KHUROHRIDVLQJOHVWUDQGHG
QXFOHRWLGHORRSLQWUDQVFULSWLRQDOUHJXODWLRQRIWKHKXPDQVRGJHQH-%LRO&KHP
;X<3DQWDGDYLW\6DQG6W&ODLU'.7UDQVFULSWLRQDOUHJXODWLRQRIWKHKXPDQPDQJDQHVHVXSHUR[LGH
GLVPXWDVHJHQHWKHUROHRIVSHFLILFLW\SURWHLQ6SDQGDFWLYDWLQJSURWHLQ$3%LRFKHP-









5(680(
/DSURWpLQH'DPDJHG'1$%LQGLQJ''%HVWFRQQXHSRXUVRQU{OHGDQVODUpSDUDWLRQGHO¶$'1OpVpSDUOHV89
&HSHQGDQWOHODERUDWRLUHDPRQWUpTXHFHWWHSURWpLQHHVWVXUH[SULPpHQDWXUHOOHPHQWGDQVOHVFHOOXOHVWXPRUDOHVPDPPDLUHV
QRQPpWDVWDWLTXHVHWDFWLYHOHXUSUROLIpUDWLRQHQIDYRULVDQWOHXUHQWUpHHQSKDVHGHWUDQVLWLRQ*6GXF\FOHFHOOXODLUH,OD
pWpPRQWUpTXHFHWWHQRXYHOOHDFWLYLWpELRORJLTXHGH''%GpSHQGGHVDFDSDFLWpjLQWHUYHQLUGDQVODWUDQVFULSWLRQGHJqQHV
FLEOHV FRPPH FHOXL FRGDQW O¶HQ]\PH DQWLR[\GDQWH OD VXSHUR[\GH GLVPXWDVH jPDQJDQqVH 62'0Q 6XU OD EDVH TXH
''%HVWSHXRXSDVH[SULPpHGDQVOHVFHOOXOHVWXPRUDOHVPDPPDLUHVPpWDVWDWLTXHVFHWUDYDLODFRQVLVWpjpWXGLHUOHU{OH
GHFHWWHSURWpLQHGDQVOHVFDSDFLWpVLQYDVLYHVGHFHVFHOOXOHV
'DQVXQHUWHPSVQRXVDYRQVPRQWUpTXHOHVFHOOXOHVWXPRUDOHVPDPPDLUHVKDXWHPHQWPpWDVWDWLTXHV0'$0%
HW6.%5ORUVTX¶HOOHVVXUH[SULPHQW''%DSUqVLQWURGXFWLRQGHVRQJqQHRQWGHVFDSDFLWpVPLJUDWULFHVHW LQYDVLYHV LQ
YLWURDLQVLTXHGHVSURSULpWpVLQYLYRjGpYHORSSHUGHVPpWDVWDVHVSXOPRQDLUHVIRUWHPHQWUpGXLWHVHQDVVRFLDWLRQDYHFXQH
GLPLQXWLRQ LPSRUWDQWH GH O¶H[SUHVVLRQ GH OD PpWDOORSURWpDVH PDWULFLHOOH  003 'H PrPH ORUV G¶XQH DQDO\VH
UpWURVSHFWLYHVXUpFKDQWLOORQVFOLQLTXHVSURYHQDQWGHSDWLHQWHVXQHFRUUpODWLRQLQYHUVHHQWUHO¶H[SUHVVLRQGH''%HWOH
KDXW JUDGH 6%5 GHV WXPHXUV PDPPDLUHV HVW REVHUYpH 'DQV XQ qPH WHPSV QRXV DYRQV LGHQWLILp OH PpFDQLVPH
PROpFXODLUHSDUOHTXHO''%DJLWQpJDWLYHPHQWVXUOHVFDSDFLWpVLQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHV1RXVDYRQV
PRQWUpTXH''%LQWHUYLHQWSRVLWLYHPHQWVXU O¶H[SUHVVLRQGXJqQHFRGDQW,NDSSD%DOSKD,%HQVHIL[DQWVXUXQH
VpTXHQFHG¶$'1 ORFDOLVpHGDQV ODUpJLRQSUR[LPDOHGXSURPRWHXUTXLHQWUDvQHHQFRQVpTXHQFHXQH IRUWHGLPLQXWLRQGH
O¶DFWLYLWpGXIDFWHXUGHWUDQVFULSWLRQ1)%&HGHUQLHUHVWFRQQXSRXUVRQU{OHGDQVOHVFDSDFLWpVLQYDVLYHVHWPLJUDWULFHV
GHVFHOOXOHV WXPRUDOHVPDPPDLUHVPpWDVWDWLTXHV HQ UpJXODQWGHQRPEUHX[JqQHVFLEOHVFRPPHFHOXLFRGDQW OD003
1RXV DYRQV PRQWUp TXH O¶LQKLELWLRQ GH O¶H[SUHVVLRQ G¶,% SDU $51 LQWHUIpUHQFH UHVWDXUH HQ SDUWLH OHV SURSULpWpV
LQYDVLYHVGHVFHOOXOHVWXPRUDOHVPDPPDLUHVPpWDVWDWLTXHV VXUH[SULPDQW''%HQDVVRFLDWLRQDYHFXQHUpH[SUHVVLRQGH
003'DQV XQ qPH WHPSV QRXV DYRQV pJDOHPHQW PRQWUp GDQV OHV FHOOXOHV WXPRUDOHV PDPPDLUHV PpWDVWDWLTXHV TXH
O¶H[SUHVVLRQFRQVWLWXWLYHPHQWpOHYpHGHOD62'0QHQO¶DEVHQFHGH''%GpSHQGGHO¶DFWLYLWpFRQMRLQWHGHVIDFWHXUVGH
WUDQVFULSWLRQ1)%HW6SUpYpODQWDLQVLXQDXWUHPpFDQLVPHPROpFXODLUH LPSOLTXpGDQV OHVSURSULpWpV LQYDVLYHVGHFHV
FHOOXOHV
/¶HQVHPEOHGHFHWUDYDLOFRQWULEXHDLQVLjPLHX[FRPSUHQGUHFRPPHQWOHVFHOOXOHVWXPRUDOHVPDPPDLUHVSURJUHVVHQW
YHUV XQ VWDWXW LQYDVLI HW UHQIRUFH pJDOHPHQW O¶LGpH TXH ''% SUpVHQWH XQ LQWpUrW FOLQLTXH SRWHQWLHO FRPPH PDUTXHXU
SUpGLFWLIGHODSURJUHVVLRQPpWDVWDWLTXHGHVWXPHXUVPDPPDLUHV(QILQ ODUHODWLRQHQWUHOD''%1)%HWOD62'0Q
UHSUpVHQWHXQHYRLHLQWpUHVVDQWHSRXUOHGpYHORSSHPHQWGHQRXYHOOHVWKpUDSLHVDQWLFDQFpUHXVHV

0RWVFOpV''%1)%VXSHUR[\GHGLVPXWDVHjPDQJDQqVHFDQFHUGXVHLQPLJUDWLRQLQYDVLRQUpJXODWLRQJpQLTXH


$%675$&7

7KH 'DPDJHG '1$%LQGLQJ  SURWHLQ ''% LV NQRZQ WR SOD\ D UROH LQ UHSDLU RI 89LQGXFHG '1$ GDPDJHV
+RZHYHU WKH ODERUDWRU\ KDV VKRZQ WKDW WKLVSURWHLQ LVRYHUH[SUHVVHG LQ QRQPHWDVWDWLF EUHDVW WXPRUFHOOVDQGVWLPXODWHV
WKHLUSUROLIHUDWLRQE\ IDYRXULQJWKHLUHQWU\LQ*6WUDQVLWLRQSKDVHRIFHOOF\FOH7KLVQRYHOELRORJLFDODFWLYLW\RI''%
GHSHQGVRQLWVDELOLW\WRPRGXODWHWUDQVFULSWLRQRIWDUJHWJHQHVVXFKDVWKDWHQFRGLQJWKHPDQJDQHVHVXSHUR[LGHGLVPXWDVH
0Q62'DQWLR[LGDQWHQ]\PH7KHIDFWWKDW''%LVQRWH[SUHVVHGLQPHWDVWDWLFEUHDVWWXPRUFHOOV OHGXVWRIRFXVHWKLV
ZRUNRQWKHUROHRI''%LQWKHLQYDVLYHDELOLWLHVRIWKHVHFHOOV
,Q D VW WLPH ZH KDYH VKRZQ WKDW KLJKO\ PHWDVWDWLF EUHDVW WXPRU FHOOV 0'$0% HW 6.%5 ZKHQ WKH\
RYHUH[SUHVV''%DIWHU LQWURGXFWLRQRI LWVJHQHKDYHDVWURQJGHFUHDVHLQWKHLU LQYLWURPLJUDWRU\DQGLQYDVLYHDELOLWLHV
DQG LQ WKHLU SURSHUWLHV WR GHYHORS LQ YLYR OXQJ PHWDVWDVLV DVVRFLDWHG ZLWK D KLJKO\ UHGXFHG H[SUHVVLRQ RI PDWUL[
PHWDOORSURWHDVH003,QDGGLWLRQ''%H[SUHVVLRQZDVDQDO\]HG LQDFRKRUWRIEUHDVWVDPSOHV IURPSDWLHQWV
$Q LQYHUVH FRUUHODWLRQ LV REVHUYHG EHWZHHQ ''% OHYHO DQG WKH KLJKJUDGH 6%5 EUHDVW WXPRUV ,Q D QG WLPHZH
LGHQWLILHG WKHPROHFXODUPHFKDQLVPE\ZKLFK''%FRQWUROV QHJDWLYHO\ WKH LQYDVLYHDELOLWLHVRI EUHDVW WXPRUFHOOV:H
KDYHVKRZQWKDW''%SOD\VDSRVLWLYHUROHLQWKHH[SUHVVLRQRIJHQHHQFRGLQJ ,NDSSD%DOSKDJHQH,%WKRXJKLWV
ELQGLQJWRDVSHFLILF'1$VHTXHQFHORFDOL]HGLQWKHSUR[LPDOSURPRWHUDQGZKLFKSURPRWHVDVWURQJGHFUHDVHLQWKH1)
%DFWLYLW\7KLVWUDQVFULSWLRQ IDFWRU LVZHOONQRZQWRSOD\DUROH LQPLJUDWRU\DQG LQYDVLYHDELOLWLHVRIPHWDVWDWLFEUHDVW
WXPRU FHOOV E\ UHJXODWLQJ PDQ\ WDUJHW JHQHV VXFK DV WKDW HQFRGLQJ 003:H KDYH VKRZQ WKDW LQKLELWLRQ E\ 51$
LQWHUIHUHQFHRI,%H[SUHVVLRQUHVWRUHV LQSDUW WKH LQYDVLYHSURSHUWLHVRI''%RYHUH[SUHVVLQJPHWDVWDWLFEUHDVW WXPRU
FHOOVDVVRFLDWHGZLWKDQLQGXFWLRQRI003JHQHH[SUHVVLRQ,QDUGWLPHZHKDYHDOVRVKRZQLQPHWDVWDWLFEUHDVWWXPRU
FHOOVWKDWWKHKLJKEDVDO0Q62'H[SUHVVLRQZKHQ''%LVODFNLQJGHSHQGVRQWKHUHODWHGDFWLYLW\RIWKH1)%DQG6S
WUDQVFULSWLRQIDFWRUVFRQVLGHULQJWKDWWKLVRWKHUPROHFXODUPHFKDQLVPLVLQYROYHGLQLQYDVLYHSURSHUWLHVRIWKHVHFHOOV
7DNHQ WRJHWKHU WKLVZRUNFRQWULEXWHV WRDEHWWHUXQGHUVWDQGLQJ KRZEUHDVW WXPRUFHOOVSURJUHVV WRZDUGDQ LQYDVLYH
SKHQRW\SHDQGXQGHUOLQHVDOVRWKHLGHDWKDW''%KDVDFOLQLFDOUHOHYDQFHDVDJRRGSRWHQWLDOPDUNHUIRUSUHGLFWLQJEUHDVW
WXPRUSURJUHVVLRQWRZDUGPHWDVWDVLV)LQDOO\WKHUHODWLRQVKLSEHWZHHQ''%1)%DQG0Q62'PD\EHFRQVLGHUHGDV
DQLQWHUHVWLQJSDWKZD\IRUGHYHORSPHQWRIQHZDQWLFDQFHUWKHUDSLHV

.H\ ZRUGV ''% 1)% PDQJDQHVH VXSHUR[LGH GLVPXWDVH EUHDVW FDQFHU PLJUDWLRQ LQYDVLRQ WUDQVFULSWLRQDO
UHJXODWLRQ
